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VOL.  XL 

Page  10,  fourteenth  line  from  the  bottom,  "  our  "  should  read  "  one." 

Page  11,  thirteenth  line  from  the  top,  "effects  "  should  read  "  affects." 

Page  28,  seventeenth  line  from  the  top,  the  word  "  by"  should  be  inserted  before  "  all." 

Page  34,  sixth  line  from  the  top,  the  word  "a"  should  be  omitted. 

Page  37,  last  three  lines  of  the  page,  "them,"  "Their,"  and  "they"  should  read  re- 
spectively "it,"  "Its,"  and  "it." 

Page  CO,  ninth  text-line  from  the  bottom,  "easting"  should  read  "lasting." 

Page  CO,  thirteenth  text-line  from  the  bottom,  "  th"  should  read  "the." 

Page  GG,  second  and  third  lines  from  the  top,  "spinal  cord"  should  read  "vertebral 
column. " 

Page  75,  fourteenth  line  from  the  top,  "  medicated  "  should  read  "  mineral." 

Page  77,  seventh  line  from  the  bottom,  the  word  "  with"  should  be  introduced  before 

the  word  "patience." 
Page  78,  thirteenth  line  from  the  bottom,  "  these"  should  read  "their." 
Page  80,  eleventh  text-line  from  the  bottom,  "  spiral"  should  read  "  coil." 
Page  95,  ninth  text-line  from  the  bottom,  "  etc."  should  read  "  and  others." 
Page  145,  third  line  from  the  bottom  (in  the  foot-note),  "systematic"  should  read 

"  schematic." 
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Page  320,  thirteenth  line  from  the  bottom,  "  similarly"  .should  read  "similar." 

Page  GOO,  fourteenth  line  from  the  top,  "an"  should  read  "any." 

Page  723,  fifteenth  line  from  the  bottom,  "  An  "  should  read  "  The." 

Pago  750,  fourteenth  line  from  the  bottom,  "  echinoccus  "  should  read  "  echiuococcus. " 
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INTRODUCTION. 


The  greai  progress  tliat  lias  been  made  in  all  departments  of 
neni-opathology  in  tlie  course  of  tlie  last  ten  years  lias  not  failed 
to  extend  materially  our  knowledge  of  the  diseases  of  the 
peripheral  nerves.  This  advance  in  our  information  has  no 
doubt  been  essentially  in  one  direction,  that  is  to  say,  it  has 
been  almost  exclusively  limited  to  the  accumulation  of  accurate 
descriptions  of  clinical  phenomena  and  to  the  appropriate  appli- 
cation of  remedial  measures.  In  comparison  to  what  has  been 
accomplished  in  this  way,  the  knowledge  gained  of  the  patho- 
logical and  anatomical  changes  taking  place  in  the  peripheral 
nerves,  and  of  the  precise  nature  of  their  diseases,  has  been 
relatively  small,  though  much  has  been  successfully  done.  Our 
insight  into  the  seat  and  nature  of  the  anatomical  lesions  in  many 
isolated  cases,  and  even  in  the  most  general  forms  of  disease 
affecting  peripheral  nerves,  is,  in  fact,  still  very  imperfect,  and  a 
glance  into  the  best  recent  text-books  on  nervous  disorders,  in 
the  small  space  that  is  given  to  the  anatomical,  as  compared 
with  that  which  is  devoted  to  the  functional,  diseases  of  this 
system,  indicates  clearly  enough  the  state  of  our  present  knowl- 
edge. 

We  must  still,  therefore,  preserve  the  division,  so  long  estab- 
lished, of  functional  and  organic  diseases  of  the  nervous  system. 
For  we  meet,  in  the  first  place,  with  an  extensive  group  of 
diseases  of  the  peripheral  nerves,  in  which  well-marked  func- 
tional disturbances— as  pain,  anaesthesia,  convulsion,  paralysis, 
and  the  like — are  present,  and  in  which  we  are  unable  to  point  to 
any  constant  anatomical  lesions  ;  these  are  consequently  termed 
functional  affections,  or  '■'neuroses''''  of  the  peripheral  nerves; 
and,  in  the  second  place,  we  have  a  smaller  group,  comprising 
those  in  which  there  are  distinct  anatomical  changes,  as  inflam- 
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matoiy  and  degenerative  processes,  and  neoplastic  formations, 
wliicli  are  named  anatomicaV  or  '•'■organic^''  diseases  of  the 
peripheral  nerves. 

These  two  groups  present  no  sharp  lines  of  demarcation,  but 
overlap  one  another  at  many  points ;  so  that  in  the  first  group 
we  meet  with  certain  cases — and,  as  our  information  becomes 
more  accurate,  such  cases  occur  in  constantly  increasing  number 
— in  which  anatomical  changes  are  discoverable,  whilst,  on  the 
other  hand,  in  cases  belonging  to  the  second  group,  those  func- 
tional disorders  are  exhibited  which  are  characteristic  of  the 
first  group.  It  is  to  be  hoped  that  at  some  future  time  the  two 
groups  will  become  fused,  le.,  that  we  shall  learn  to  recognize 
in  increasing  proportion  definite,  though  perhaps  delicate,  ana- 
tomical changes  as  constituting  the  basis  of  the  functional  alter- 
ations. It  must  be  confessed,  however,  that  this  is  still  a  con- 
summation sufiiciently  distant,  however  much  it  may  be  desu-ed. 

In  the  meantime,  whilst  admitting  the  defective  state  of  our 
knowledge,  the  necessities  of  practice  compel  us  to  preserve  the 
division  hitherto  adopted  of  functional  and  anatomical  diseases. 
Tlie  greater  frequency  and  importance  of  the  former  class  justi- 
fies us  in  giving  to  it  the  first  consideration.  The  account  here 
given  will  not,  however,  be  limited  to  functional  diseases  in  the 
strictest  sense  of  the  term,  but  will  include,  in  consequence  of 
the  symptomatological  relations  which  these  diseases  have  with 
a  great  number  of  affections  in  which  there  are  very  marked 
lesions  of  the  peripheral  and  central  nervous  system,  many 
things  which  ought  properly  to  be  included  in  the  neuroses. 

Practical  considerations  and  the  desire  to  give  a  general  and 
complete  representation  of  the  present  state  of  our  knowledge 
Justify  this  encroachment  upon  an  adjoining  domain.  In  dis- 
cussing this  group  we  shall  not  omit  to  describe  the  numerous 
pathological  alterations  in  the  nerves  which  have  been  brought 
to  light  by  inquiries  undertaken  during  the  last  few  j-ears,  and 
a  systematic  description  of  these,  so  far  as  they  can  be  recog- 
nized from  the  symptoms  accompanying  them,  as  definite  forms 
of  disease,  will  form  the  subject  of  the  second  part. 
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NEUEOSES  OF  THE  SENSORY  NERVES. 

Functional  disorders  of  the  centripetally  conducting,  or,  as 
tliey  are  commonly  termed,  sensory  nerves,  constitute  the  essen- 
tial feature  of  tlie  so-called  sensory  neuroses.  All  the  patho- 
logical phenomena  occurring  either  in  the  peripheral  or  central 
terminal  organs  of  centripetally  conducting  nerves,  providing 
they  attain  a  certain  degree  of  independence,  represent  either 
partial  or  complete  sensory  neuroses.  It  is  obvious,  on  general 
pathological  grounds,  that  all  such  disturbances  must  owe 
their  origin  to  the  existence  of  conditions  similar  to  those  that 
accompany  the  ordinary  functional  activity  of  the  sensory  appa- 
ratus. A  glance  at  the  normal  processes  that  take  place  in 
sensation  shows  at  once  in  what  way  those  pathological  dis- 
turbances of  sensation  arise  which  essentially  constitute  sensory 
neuroses.  Every  sensation,  as  a  general  rule,  results  from  a 
change  caused  by  an  external  agent  or  stimulus  acting  on  some 
excitable  part  of  the  sensory  apparatus  which  it  thereby  excites. 
As  a  rule  it  is  tlie  peripheral  terminal  organs  of  the  sensory 
nerves  that  are  excited,  and  in  which  the  excitation  commences. 
Tliis  state  of  excitation  is  conducted  through  centripetal  nerves 
to  the  nervous  central  organs,  in  accordance  with  the  law  of 
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isolated  conduction.  It  is  then  transmitted  to  the  central  termi- 
nal apparatus  of  the  centripetal  nerves,  induchig  in  them  those 
changes  which  constitute  the  basis  of  conscious  sensation.  We 
possess  no  precise  knowledge  in  regard  to  the  more  recondite 
details  of  these  processes,  nor  even  in  regard  to  the  part  of  the 
brain  in  which  they  occur. 

The  connections  of  the  centripetal  nerves  with  the  central 
sensory  apparatus  of  the  brain  are  not  the  only  ones  that 
they  form.  Others  exist  which  are  for  the  most  part  situated  in 
the  central  organs,  and  are  established  partly  with  other  por- 
tions of  the  sensory  apparatus,  and  partly  with  centrifugal,  and 
especially  vnth  motor,  vaso-motor,  and  secretory  nerves.  We 
have  here,  therefore,  examples  of  the  processes,  that  have  been 
more  or  less  completely  investigated  by  physiologists,  of  the 
radiation  of  sensations  (associated  sensations),  reflex  movements 
and  reflex  actions  exerted  on  vaso-motor  nerves  and  upon  the 
secreting  organs.  These  connections  seem  indeed  adapted  to 
enable  an  influence  to  be  exerted  on  still  wider  and  more  remote 
nerve  territories,  so  that  centripetally  running  excitations  may 
occasion  modifications  of  the  cardiac  and  respiratory  actions, 
and  of  the  process  of  digestion.  Little  as  we  know  of  the 
anatomical  means  by  which  these  processes  are  accomplished, 
yet  it  is  certain  that  they  play  a  great  part  in  the  pathology  of 
the  sensory  system,  as  further  observations  will  show. 

The  numberless  sensations  of  which  we  are  thus  made  con- 
scious, present  the  utmost  variety  in  regard  to  their  quality 
and  strength.  The  qualitative  modification  of  the  sensations 
can  either  be  determined  by  the  qualitative,  anatomical  differ- 
ences of  the  terminal  apparatus  to  which  the  stimulus  is 
applied — from  which  it  follows  that  certain  sensory  apparatus 
can  only  communicate  quite  definite  sensations,  and  are  only 
excitable  by  very  special  stimuli,  as  in  the  case  of  the  higher 
organs  of  sense,  and  the  tactile  organs ; — or  it  is  determined 
by  the  peculiar  nature  of  the  stimulus,  whence  it  results  that 
the  same  sensory  apparatus  can  be  excited  in  a  different  way  by 
different  stimuli,  and  can  supply  information  to  the  conscious 
mind  of  qualitative  differences  in  the  stimulus  applied. 

TJie  quantitative  modifications  of  the  sensations,  as  of  their 
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intensity  and  strength,  can  be  determined  either  by  the  strength 
of  the  stimulus  or  by  the  excitability  of  the  sensory  apparatus. 
The  greater  this  excitability  at  a  given  moment,  the  more  readily 
is  the  sensory  apparatus  affected  by  the  stimulus,  and  by  so 
much  the  greater  is  the  acuteness  of  the  sensation ;  on  the  other 
hand,  the  lower  the  excitability,  the  feebler  is  the  intensity  of 
the  sensation  called  forth  by  a  given  stimulus.  Under  all  ordi- 
nary circumstances  our  sensory  apparatus  preserves  a  medium 
degree  of  excitability,  so  that  from  the  strength  of  our  sensa- 
tions we  can  form  some  idea  of  the  intensity  of  the  stimulus. 
Under  pathological  conditions  this  may  be  different. 

The  j)athological  modifications  of  the  sensory  processes,  which 
constitute  the  essence  of  sensory  neuroses,  may  be  referred  to 
the  same  conditions.  In  pathological  states  we  constantly  meet 
with  anomalies  in  the  intensity  or  strength  of  the  sensations. 
These  may  be  occasioned,  1.  By  a  change  in  the  excitability  of 
the  sensory  apparatus,  which  under  physiological  conditions 
remains  nearly  stationary. 

We  meet  with,  a,  an  exaltation  of  excitability,  an  increased 
sensitiveness  to  stimulation,  so  that  slight  stimuli  ipduce  very 
active  sensory  processes,  and  rapidly  induce  the  higher  degrees 
of  sensation  until  actual  pain  is  felt.  This  state,  in  which  it  is 
obvious  that  the  molecular  mobility  in  the  sensory  apparatus  is 
exalted,  is  commonly  termed  hyper cesthesia,  and  it  may  affect 
various  parts  of  the  sensory  apparatus  ;  as,  on  the  one  hand,  the 
peripheral  terminal  apparatus,  which  then  acquires  a  greater 
mobility  of  its  molecules,  and  a  greater  degree  of  excitability, 
and  reacts  with  disproportionate  energy  to  every  irritant,  or 
some  part  of  the  conducting  fibres,  by  virtue  of  which  an  exci- 
tation of  ordinary  strength  becomes  augmented  in  intensity,  and 
is  conducted  from  the  affected  part  onwards  to  the  central  organ, 
as  a  stronger  stimulus ;  or,  lastly,  a  similar  condition  of  excit- 
ability may  exist  in  the  central  sensory  apparatus,  so  that  exci- 
tations, conducted  from  the  periphery,  produce  an  unnaturally 
active  cliange  in  the  consciousness,  or,  in  other  words,  induce  an 
abnormally  intense  sensation  ;  examples  of  all  these  modes  can 
easily  be  drawn  from  daily  experience  at  the  bedside. 

5.  In  other  cases,  however,  we  meet  with  diminished  excita- 


8    ERB. — DISEASES  OF  PERIPHERAL  CEREBRO-SPINAL  NERVES. 

hility  of  tlie  sensory  apparat-us,  so  that  slight  stimuli  either  pass 
unperceived,  or  are  felt  but  indistinctly,  while  powerful  stimuli 
are  felt  only  feebly,  or,  in  high  degrees  of  the  affection,  are  not 
perceived  at  all.  This  is  the  condition  termed  ancBsthesia,  in 
which  we  must  admit  great  inertia  or  even  complete  immobility 
of  the  molecules  of  the  sensory  apparatus.  And  this,  like  hyper- 
sesthesia,  may  occur  in  different  parts  of  the  sensory  appara- 
tus. The  peripheral  terminal  apparatus  may  be  in  a  state  of 
diminished  excitability  or  of  total  inexcitability,  and  thus  the 
establishment  of  the  excitation  may  be  rendered  difficult  or 
impossible ;  or  obstacles  to  the  transmission  of  the  excitation 
may  exist  in  the  conductory  fibres,  so  that  conduction  is  ren- 
dered difficult  and  slow,  or  is  altogether  arrested ;  or,  lastly,  the 
centric  sensory  apparatus  may  be  less  excitable,  and  thus  cause 
only  a  slight  change  in  the  consciousness  compared  with  the 
strength  of  the  stimulus.  These  conditions  are  also  all  met  with 
in  diseases  of  the  nervous  system,  though  no  doubt  with  varying 
degrees  of  frequency,  the  so-called  "anaesthesia  of  conduction" 
being  most  common. 

Anomalies  in  the  intensity  or  acuteness  of  sensation  can  also 
be  determined  by 

2.  Variations  in  the  intensity  of  the  stimulus^  and  most 
frequently  by  abnormally  powerful  stimuli.  These  induce 
great  changes  in  the  sensory  apparatus,  which  may  gradually 
rise  to  the  most  intense  pain.  Such  abnormally  strong  excita- 
tions are  best  known  as  intense  external  stimuli,  wounds,  chemi- 
cal actions,  heat,  cold,  etc.;  but  they  maj^  also  arise  in  the  organ- 
Ism  itself,  and  there  act  on  the  sensory  apparatus ;  they  then 
cause  sensations  (pain  and  the  like),  which  are  usually  termed 
spontaneous,  in  order  to  distinguish  them  from  those  caused  by 
external  excitants ;  examples  of  such  internal  stimuli  may  be 
found  in  inilammation,  hj^persemia,  pressure  of  new-growths,  dis- 
turbances of  nutrition,  and  the  like.  Whether  the  diminished 
action  of  normal  stimuli — abnormally  weak  stimuli — can  occa- 
sion pathological  changes  of  the  sensory  processes  must  be 
regarded  as  doubtful. 

The  pathological  changes  hitherto  mentioned  are,  however, 
not  the  only  ones  which  may  be  observed  in  the  sensory  appara- 
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tus  ;  for  anomalies  in  the  quality  of  the  sensation  aixj  also  met 
witli ;  new  and  nnusnal  sensations  are  then  experienced  for  which 
no  adequate  cause  exists,  sensations  which  present  indeed  a 
certain  degree  of  similarity  with  many  of  those  that  are  pro- 
duced by  external  stimuli,  and  are  named  accordingly,  but 
which  arise  spontaneously  from  internal  stimuli.  Amongst  these 
are  formication,  itching,  numbness,  furry  feeling  (Pelzigsein), 
burning  and  the  like,  which  the  patient  is  often  unable  to 
describe  more  exactly,  but  which,  for  the  most  part,  differ 
remarkably  fi'om  ordinary  sensations.  It  is  advantageous  to 
apply  the  general  term  parcestliesia  to  these  jDeculiar  and  in 
pathological  states  not  very  uncommon  sensations.  It  is  highly 
probable  that  such  sensations  originate  in  various  parts  of  the 
sensory  apparatus,  either  peripherically,  centrically,  or  in  some 
part  of  the  conducting  paths ;  very  little  is,  however,  known 
either  in  regard  to  their  cause  or  their  mode  of  origin.  Abnormal 
internal  stimuli  are  almost  always  involved,  and  it  is  probable 
that  such  parsestliesic©  are  most  commonly  produced  by  trophic 
disturbances  or  by  modifications  of  the  circulation,  or  by  certain 
mechanical  and  thermic  influences. 

It  may  suffice  to  have  thus  briefly  referred  to  the  general 
pathological  ideas  associated  with  hyperesthesia,  ana3sthesia, 
and  parsesthesia,  and  to  have  characterized  them  as  symptoms  of 
the  sensory  apj^aratus,  that  may  appear  in  the  most  diverse 
forms  of  nervous  disease,  and  may  frequently  occur  as  one  of 
the  symptoms  in  sensory  neuroses.'  We  must  in  like  manner 
here  limit  ourselves  to  a  very  short  exposition  of  certain  pliysi- 
ological  laws  governing  the  normal  sensory  processes,  which,  pre- 
serving their  importance,  frequently  afford  us  welcome  informa- 
tion in  pathological  conditions.    These  laws  are  :  the  laio  of 

'  A.  Eulenhiircj  in  his  text-book  has  endeavored  to  subdivide  the  various  forms  of 
hyperaesthesia  and  anesthesia,  in  reference  to  differences  in  the  quality  of  the  sensa- 
tions (sensory  impressions  and  common  sensation)  by  sharp  points  of  distinction.  Thus 
he  designates  the  corresponding  anomalies  of  common  sensation  as  hyperalgia,  analgia, 
and  paralgia ;  the  anomalies  of  pain  as  hyperalgesia  and  analgesia,  those  of  touch  as 
hyperpsclaphesia  and  apselaphoaia  (after  Eigenbrodt),  etc.  These  terms,  on  account  of 
the  dilRculty  of  their  terminology,  will  be  accepted  only  with  slowness,  and  the  distinc- 
tion between  hyperalgia  and  hyperalgesia  is  not  sufficiently  well  founded  in  an  etymo- 
logical point  of  view. 
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isolated  conduction^  according  to  wliicli  any  excitation  applied 
to  a  centripetal  fibre,  is  conducted  by  this  alone  to  the  central 
apparatus,  and  is  not  transmitted  to  other  adjoining  fibres  ;  the 
law  of  excentric  projection,  according  to  which  excitations 
affecting  either  the  central  sensory  apparatus  itself,  or  any  part 
of  the  centripetal  conducting  fibres,  are  referred  by  the  mind  to 
the  peripheric  extremities  of  the  conducting  fibre,  from  whence 
experience  has  shown  that  physiological  stimuli  usually  j)roceed 
(examples  of  this  are  found  in  the  cases  so  frequently  cited 
where  irritations  of  the  nerve  stumps  of  amputated  limbs  have 
been  referred  to  their  peripheric  extremities,  and  cases  where  irri- 
tations of  the  centripetally  conducting  fibres  of  the  spinal  cord 
or  brain  have  been  referred  to  the  cutaneous  surface  of  the  limbs, 
etc.) ;  the  law  of  associated  sensation  or  irradiation,  according 
to  which  irritation  of  centripetal  fibres  in  the  central  organ 
(probably  through  the  intervention  of  ganglion  cells  in  the  gray 
substance)  can  be  transferred  to  other  centripetal  paths,  and  thus 
excite  co-sensations  which  are  again  referred  by  the  mind,  in 
accordance  with  the  laws  of  excentric  projection,  to  the  periph- 
ery. According  to  this  law  the  peripheral  excitation  of  a  cen- 
tripetal fibre  may  be  accompanied  by  a  sensation  in  a  more  or 
less  distant  part  of  the  periphery ;  as  an  example,  the  occurrence 
of  an  "irradiated"  pain  in  the  back,  on  strong  irritation  in  the 
region  of  our  sciatic  nerve,  may  be  mentioned.  Lastly,  tlie  law 
of  reflex  action,  according  to  which  initations  of  centripetal 
fibres  in  the  central  organs  (probably  owing  to  the  intervention 
of  ganglionic  aj^paratus  in  the  gray  substance)  may  be  transfer- 
red to  centrifugal  fibres — motor,  vaso-motor,  and  secretory  nei-ves 
— and  exhibit  their  special  action  at  the  periphery  ;  these  reflex 
actions  take  place  according  to  laws  that  are  accuratelj^  laid 
down  in  physiological  works,  and  play  a  great  part  in  the  phe- 
nomena accompanying  sensory  neuroses. 


The  impressions  communicated  by  the  sensory  apparatus  are, 
for  the  most  part,  mentally  referred  to  changes  in  the  outer 
world,  and  all  the  changes  of  consciousness  induced  by  external 
agents  are  termed  ohjectim  sensations.  But  the  sensory  appa- 
ratus is  also  affected  by  impressions  which  are  directly  called 
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fortli  by  changes  in  our  bodies,  and  wliicli  are  termed  feelings 
or  subjective  sensations.  The  sum  of  all  these  feelings  is  known 
as  common  sensation.  All  our  sensations  are  really  excited 
by  changes  of  the  sensory  apparatus,  but  it  is  only  through 
a  part  of  these  that  they  reach  our  consciousness.  We  have 
thus  in  the  higher  sensory  organs,  as  the  eye  and  ear,  objec- 
tive sensations  alone,  that  is  to  saj?-,  we  refer  stimuli  affecting 
them  to  the  outer  world,  whilst  the  changes  they  produce  in 
the  sensory  organs  themselves  are  not  in  any  way  felt.  It  is 
only  in  quite  special  conditions,  or  with  extraordinarily  violent 
influences  that  subjective  feelings  are  excited,  which  are  refer- 
red to  a  change  in  the  sensory  apparatus,  and  we  then  say 
that  something  "elfects  the  eye  or  the  ear,  pleasantly  or  unpleas- 
antly." Subjective  symptoms  of  this  kind  are  felt  much  more 
vividly  and  more  frequently  in  those  organs  of  sense  in  which 
we  are  accustomed  to  refer  the  place  ■  of  action  of  the  stimu- 
lus directly  to  the  peripheral  terminal  organs,  as  in  the  case  of 
the  sensations  communicated  by  the  skin  or  tongue.  All  sensa- 
tions are  in  these  instances  accompanied  by  a  feeling  of  change  of 
the  body  itself,  and  subjective  and  objective  sensations  are  not 
always  sharply  discriminated  from  each  other  by  the  mind.  In 
these  instances  sometimes  the  objective  and  sometimes  the  sub- 
jective nature  of  the  sensation  is  more  distinctly  experienced, 
according  to  the  strength  and  the  kind  of  the  stimulus,  and 
according  to  the  degree  of  the  excitability  and  sensitiveness  of 
the  part.  Certain  kinds  of  stimuli,  and  certain  degrees  of  their 
intensity,  on  the  one  hand,  and  on  the  other  certain  sensory 
organs  (the  genital  nerves  for  example)  chiefly  communicate 
common  sensations.  Under  this  term  of  common  sensation  we 
usually  include  tickling,  itching,  pain,  shuddering,  sexual  pleas- 
ure, hunger  and  thirst,  etc.  Such  sensations  play  an  important 
part  in  the  pathology  of  the  nervous  system,  and  those  proceed- 
ing from  the  sensory  organs  in  the  skin,  the  so-called  cutane- 
ous sensations,  on  account  of  their  frequency  and  stronglj^ 
marked  characters  in  disease,  are  of  great  practical  importance 
and  require  special  attention. 

The  most  general  and  the  most  frequently  observed  common 
sensation,  which  it  would  appear  may  be  excited  in  almost  all 
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sensory  organs,  is  pain.  Pain  is  so  important  a  symptom  of 
disease  in  practice,  and  plays  so  prominent  a  part  in  the  sensory 
neuroses,  tliat  it  may  be  advisable  to  give  a  short  description  of 
it- here. 

In  many  diseases  pain  is  the  first,  and  in  some  it  is  the  only 
symptom.  For  a  large  number  of  patients  it  is  the  most  difficult 
to  bear,  and  is  hence  for  them  the  most  important  symptom  ;  nor 
is  it  of  less  importance  to  the  physician,  since  it  frequently 
affords  him  the  means  of  determining  the  position,  the  nature, 
and  the  intensity  of  the  disease.  All  possible  degrees  and 
modifications  of  pain  may  be  felt,  from  the  slightest  unpleasant 
sensation  to  the  most  intense,  almost  insuiferable  agony,  render- 
ing the  patient  frantic,  driving  him  to  desperation,  and  even  to 
suicide.  It  is  only  rarely,  however,  that  definite  conclusions  in 
respect  to  the  nature  or  the  grade  of  the  disease  occasioning  it 
can  be  drawn  from  the  varying  intensity  of  pain,  because  it 
depends  too  much  upon  the  character  of  the  patient,  his  excit- 
ability, and  his  psychical  constitution ;  we  do  not  even  possess 
any  objective  measure  for  the  degree  of  pain,  and  can  only 
approximatively  estimate  it  from  the  statements  of  the  patient, 
after  making  due  allowance  for  all  the  above  circumstances. 

The  varieties  of  pain  are  as  manifold  as  its  degrees,  and  we 
are  accustomed  to  distinguish  several  forms,  as  burning,  tearing, 
boring,  stabbing,  tensive,  dull,  etc.  As  we  shall  immediately 
point  out,  the  various  kinds  of  pain  are  not  different  kinds  of 
common  sensation,  but  the  pain  is  always  the  same  modification 
of  consciousness,  which,  however,  may  be  accompanied  hy  vari- 
ous coincident  sensations  that  give  it  its  local  characters.  Thus 
when  the  pain  is  burning  we  have  coincidently  a  sensation  of 
heat ;  in  tensive  pain,  the  sensation  of  some  external  agent 
stretching  the  sensory  apparatus  over  a  large  surface ;  in  stab- 
bing pain,  the  feeling  as  if  one  or  several  nerve-fibres  were  irri- 
tated by  a  pointed  body,  etc.  Spontaneous  pains  prod  need  by 
internal  stimuli  are  mentally  compared  with  those  that  are  called 
forth  by  well-known  external  stimuli,  or  by  pln^siological  pro- 
cesses (as  for  example  by  labor  pains),  and  wliicli  induce  similar 
co-sensations,  and  are  named  accordingl3^  Lastly,  there  seems 
to  be  reason  for  believing  that  the  disposition  of  the  sensory 
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nerve-patlis  in  certain  parts,  tlieir  patliological  excitation,  and 
tlie  like,  are  not  without  influence  upon  tlie  mode  in  wliich  sensa- 
tions of  pain  are  jDcrceived  and  estimated.  It  is  liere  again  very 
difiicult,  on  account  of  our  ignorance  of  the  more  delicate  pro- 
cesses, to  draw  deiinite  conclusions  in  regard  to  the  nature  of 
the  disease  from  the  kind  of  pain  that  may  be  i^resent.  Experi- 
ence has  at  the  same  time  taught  us  that  in  certain  diseases  cer- 
tain kinds  of  pain  occur  with  special  frequency,  so  that  they 
possess  a  certain  importance  in  establishing  the  diagnosis,  as  is 
the  case,  for  example,  in  the  stabbing  pain  of  pleurisy,  the  rack- 
ing pain  of  rheumatism,  the  boring  pain  of  neuralgia,  and  the 
throbbing  pain  of  many  forms  of  inflammation. 

Most  organs  and  tissues  of  the  body  are  capable  of  becoming 
the  seat  of  pain,  though  with  different  facility  and  frequency. 
Some  few,  as  cartilage,  are  probably  never  the  seat  of  pain  ; 
others,  as  muscles,  gland  substances,  and  certain  parts  of  the 
central  nervous  system,  appear  to  be  normally  insensible,  and 
only  become  painful  under  certain  pathological  conditions ; 
others  again,  as  the  skin,  the  serous  and  sjaiovial  membranes, 
many  parts  of  the  mucous  membranes,  and  the  sensory  nerves, 
are  the  seat  of  the  most  acute  pain  in  disease.  Those  organs  and 
tissues  which  normally  furnish  the  most  distinct  and  frequent 
sensations,  are  just  those  in  which,  under  pathological  condi- 
tions, pain  most  readily  arises,  and  in  which,  from  long  physi- 
ological experience,  we  can  most  certainly  localize  the  pain. 
Deception  does  not  readily  occur  in  regard  to  the  seat  of  a 
pain  either  in  the  skin  or  in  the  mucous  membranes  communi- 
cating with  the  surface  of  the  body,  or  in  the  joints  ;  but,  on  the 
other  hand,  much  uncertainty  often  prevails  in  regard  to  the 
localization  of  pain  arising  in  organs  that  are  physiologicall}^  in- 
sensible, and  the  precise  seat  of  pain  is  often  correctly  ascer- 
tained only  after  much  experience,  and  by  the  help  of  numer- 
ous artificial  aids  and  artifices.  Tliis  is  not  so  much  the  case  in 
pain  communicated  by  the  great  sets  of  sensory  nerves  (true 
nervous  pains,  neuralgia),  in  which  at  least  the  physician  can 
correctly  and  readily  localize  the  pain  by  means  of  his  anato- 
mical knowledge. 

Many  authors  have  endeavored  to  give  a  precise  definition  of 
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pain,  but  the  widely  differing  statements  that  have  been  made 
show  that  there  is  some  difficulty  in  doing  so,  nor  is  this  in  any 
way  surprising.  Both  physiologists  and  physicians,  however, 
are  for  the  most  part  agreed  that  pain  is  a  common  sensation 
that  belongs  not  to  a  peculiar  kind,  but  only  to  a  certain  degree 
of  sensation.  Valentin^  applies  the  term  pain  to  those  "sen- 
sory impressions  which,  on  account  of  their  too  great  intensity, 
become  disagreeable."  Wundt'  defines  pain  to  be  "a  feeling 
that  accompanies  all  j)owerful  or  intense  stimuli,"  and  A.  Eulen- 
burg °  understands  pain  to  be  "a  gradual  increase  of  the  feel- 
ing that  accompanies  every  sensory  process."  We  hold  that 
every  increase  of  ordinary  sensory  stimuli  is  capable  of  produc- 
ing pain,  as  soon  as  it  attains  a  certain  intensity.  Every  excita- 
tion, the  intensity  of  which  exceeds  certain  limits,  every  mole- 
cular change  of  the  centripetal  series,  induced  by  an  abnormally 
strong  stimulus,  is  perceived  as  pain.  Yery  simple  experiments, 
as,  for  examjDle,  pressure  or  temperature  gradually  increased 
till  pain  is  produced,  show  that  ' with  very  gradual  increase  in 
the  strength  of  the  stimulus,  a  limit  is  at  length  reached  bej'ond 
which  the  excitory  process  is  accompanied  by  pain,  yet  no  sharp 
line  of  demarcation  can  be  traced  defining  the  point  at  which  the 
sensation  of  pressure  or  temperature  ceases,  and  the  sensation  of 
pain  commences.  The  simplest  explanation  accordingly  seems 
to  be  that  pain  is  the  reaction  of  the  sensorium  to  a  certain 
degree  of  excitation,  and  we  at  present  see  no  ground  for  regard- 
ing pathological  pain  as  being  essentially  different  in  origin  from 
that  which  can  be  produced  by  simple  physiological  experiment. 
By  this,  however,  it  is  not  meant  to  imply  tliat  the  requisite 
intensity  of  the  excitory  process  always  occurs  in  pathological 
conditions  in  consequence  of  an  increase  in  the  intensity  of  the 
stimulus,  for  it  may  also  originate  in  other  conditions,  and  prob- 
ably does  so  in  the  greater  number  of  pathological  cases. 

After  what  has  been  said  it  is  only  reasonable  to  expect  that 
at  times  impressions  of  painful  intensity  are  transmitted  by  all 
centripetal  nerves — those  of  the  cerebro-spinal  sj^stem.  No 

'  Valentin.  Physiol.  Pathol,  der  Nerven,  Band  I. ,  p.  240. 
^  Wiindt.  Lchrbuch  der  Phj'siologie  des  Menschen,  1874,  p.  503. 
A.  Eulenburg,  Functionello  Nervenki-ankheiten,  p.  31. 
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doubt,  as  a  rule,  those  nerves  that  are  specially  regarded  as 
sensory  nerves,  as  the  nerves  conducting  tactile  impression  and 
common  sensation,  are  those  which  conduct  pain;  but  it  must 
not  be  misunderstood,  that  true  sensations  of  pain  can  be  com- 
municated through  the  nerves  of  special  sense  by  increasing  then* 
specific  energy  and  the  specific  stimuli  affecting  them.  Thus  it 
happens  in  particular,  both  in  the  case  of  the  eye  and  in  that  of 
the  ear,  that  intense  light  and  loud  sounds  (detonation,  inhar- 
monious notes,  grating  and  whistling  sounds,  and  the  like)  pro- 
duce sensory  impressions  which,  as  is  commonly  said,  ' '  pain  the 
eye  or  the  ear." 

Pain,  therefore,  as  communicated  by  the  various  centripetal 
nerves  has  no  specific  quality.  It  is  certainly  in  a  measure 
a  neio  sensation  which  is  first  experienced  when  the  excitation 
attains  a  certain  intensity,  and  represents  a  perfectly  definite 
change  in  the  sensorium,  accompanied  by  the  conception  or  idea 
of  the  unpleasant  affection  of  the  '  ego  "we  designate  as  i^ain. 
This  new  sensation  is  not,  however,  in  any  way  to  be  regarded 
as  the  consequence  of  a  new  species  of  excitation  in  the  centri- 
petal nerves,  but  only  as  the  expression  of  a  definite  reaction  of 
the  sensorium  to  all  excitations  of  a  certain  strength.  On  this 
account  powerful  stimuli,  however  various  they  may  be,  induce 
one  sensation  only — pain — in  the  different  centripetal  nerves. 
But  with  this  sensation  of  pain  there  may  also  be  mingled,  by  a 
coincident  specific  excitation  of  the  sensory  apparatus,  a  local- 
ized impression  from  which  we  are  to  some  extent  capable  of 
deducing  the  cause  and  nature  of  the  pain.  With  the  aid  of 
our  tactile  sensibility,  our  sense  of  temperature  and  of  locality, 
we  can  readily  distinguish  the  pain  of  a  hot  body  from  that  of 
the  prick  of  a  needle,  or  from  that  produced  by  a  cut  or  by 
pressure.  And  from  the  intermixture  of  such  coincident  sensa- 
tions, from  the  localization  of  the  excitation  and  its  varieties,  it 
is  obvious  that  we  can  also  characterize  the  idiopathic  pains,  that 
occur  in  disease,  as  burning,  tearing,  stabbing,  boring,  tensive, 
and  the  like.  Of  course  no  information  is  thus  conveyed  of  the 
proper  causes,  nor  of  the  various  forms  of  the  excitation  ;  we  do 
not  know  what  really  causes  a  pain  resulting  from  disease  to  be 
burning  or  stabbing,  but  we  are  here  only  comparing  sensations 
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witMn  the  sensorium  with  those  that  depend  on  known  causes. 
It  must  consequently  be  regarded  as  a  fundamental  requisite  for 
the  occurrence  of  pain  that,  besides  excitability  of  the  peripheric 
terminal  apparatus,  and  healthiness  of  the  conducting  fibres, 
the  central  sensory  apparatus  should  possess  its  normal  func- 
tional activity.  The  present  state  of  cerebral  physiology  does 
not  permit  us  to  say  more ;  yet  it  may  be  reasonably  main- 
tained that  the  condition  of  the  gray  substance  is  of  special 
importance.  In  accordance  with  this,  physiological  exjDeriments 
seem  also  to  show  that  the  gray  substance  of  the  spinal  cord  is 
of  extreme  importance  in  regard  to  the  occurrence  of  painful 
sensations.  Schiff '  long  ago  discovered,  and  his  later  researches 
have  corroborated  his  statements,  that  tactile  sensations  are 
conducted  to  the  brain  through  the  posterior  white  columns 
of  the  spinal  cord,  whilst  the  paths  for  the  conduction  of  pain 
are  situated  in  the  gray  substance  of  the  sjDinal  cord.  "Whether 
such  a  separation  of  the  paths  for  pain  and  tactile  sensations 
really  exists  in  the  spinal  cord,  or  whether,  by  violent  pain-pro- 
ducing stimuli,  the  change  essential  for  the  production  of  a 
sensation  of  pain,  which  is  different  from  conduction,  is  called 
forth  in  the  gray  substance  of  the  spinal  cord,  must  remain  at 
present  undecided.  The  fact  discovered  by  Schiff  possesses  at 
the  same  time  great  value  in  pathology. 

After  what  has  been  said,  it  is  easy  to  point  out  under  what 
conditions  pain  occurs ;  it  is  wherever  the  intensity  of  the  centri- 
petal excitation  oversteps  a  certain  limit.  This  may  be  attained 
in  two  ways :  on  the  one  hand,  by  the  increase  in  the  intensity  of 
the  stimulus,  and  to  this  belong  the  simplest  cases  of  the  pro- 
duction of  pain  by  wounds,  caustics,  extremes  of  temperature, 
and  the  like ;  and  secondly,  by  the  increase  in  the  excitability  of 
the  sensory  apparatus  (liypersesthesia),  so  that  weak  stimuli  pro- 
duce pain.  The  last  condition  is  much  the  most  frequent  in  the  so- 
called  idiopathic  pains  occurring  under  pathological  conditions. 

Although  we  can  thus  sharply  define  the  conditions  requisite 
for  the  production  of  pain,  we  are  still  unable  to  explain 
accurately  in  what  way  pain  actually  arises  in  the  various 


'  Schiff,  Lehrbuch  der  Physiologic  des  Menschen.    Lahr,  1859. 
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forms  of  disease — liow,  for  example,  in  inflammation,  catarrh, 
cramp,  neuralgia,  etc.,  sucli  powerful  sensory  stimuli  are  pro- 
duced tliat  pain  is  felt.  In  rnve  cases  it  is  due  to  an  increase 
in  the  strena'th  of  the  stimnli,  and  coarse  mechanical  conditions 
are  then  nsually  in  operation  ;  but  in  the  great  majority  of  cases 
we  are  compelled  to  admit  the  occurrence  of  molecular  changes, 
such  as  trophic  disturbances  in  the  sensory  apparatus,  which 
cause  increased  excitability  or  augmented  molecular  ii-ritability, 
so  that  various  slight  stimuli,  as  those  of  the  physiological 
movements  of  the  body,  the  circulation  of  the  blood,  the  ordi- 
nary strains  made  upon  the  tissues,  are  capable  of  augment- 
ing the  iiTitation  till  pain  is  produced.  But  we  are  not  at 
present  in  a  position  to  give  any  satisfactory  account  of  the 
mode  in  which  these  trophic  disturbances  occur  in  disease,  how 
they  are  developed  from  their  causes,  and  how  they  are  to  be 
exactly  defined. 

It  hence  appears  that  at  present  all  discussion  in  regard  to 
the  essence  of  pain  is  idle.  So  long  as  we  are  in  the  dark  in 
regard  to  the  finer  molecular  changes  that  accompany  it,  and  in 
regard  to  the  psychological  questions  in  connection  with  it,  no 
satisfactory  theory  of  pain  can  be  given.  It  is  unnecessary  to 
enter  into  a  discussion  whether  pain  originates  in  augmented 
or  in  diminished  functional  activity  of  the  centripetal  nerves, 
although,  according  to  our  views,  it  cannot  remain  doubtful 
that  in  the  production  of  pain  an  increased  excitation  origi- 
nates in  these  paths.  The  state  and  the  mode  of  reaction  of  con- 
sciousness itself,  or  of  the  central  sensory  apparatus,  still  consti- 
tute the  chief  condition  in  all  instances,  whilst  the  peripheral  ap- 
paratus and  the  conducting  fibres,  when  pain  is  experienced,  have 
nothing  further  to  do  than  to  receive  the  irritation  caused  by 
augmented  intensity  of  the  stimulus,  quite  in  the  ordinar}'-  man- 
ner, and  conduct  it  to  the  cerebrum.  The  hypothesis  most 
worthy  of  discussion  appears  to  be  that  advocated  with  so  much 
ingenuity  by  Griesinger,'  which  is  to  the  cifect  that  the  essence 
of  pain  lies  in  "a  disturbance  of  the  organization  "  of  the  nerve 
at  some  point  in  its  course.     In  regard  to  this  it  may  be  re- 


'  Archiv  fUr  physiol.  Medic,  Band  I.,  1843. 
VOL.  XI  3 
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marked  that  molecular  changes  must  here  no  doubt  be  present, 
though  not  discernible  by  us,  and  since  we  are  now  accustomed 
to  consider  every  excitation  as  accompanied  by  a  molecular 
change,  and  since  no  sharply  defined  line  of  demarcation  can  be 
drawn  between  these  physiological  molecular  changes  and  pain- 
producing  "disturbances  of  the  organization,"  no  step  in  ad- 
vance is  made  by  this  hypothesis.  It  is,  moreover,  inadequate 
to  account  for  a  large  number  of  painful  impressions,  in  which 
it  is  impossible  to  admit  a  "disturbance  of  the  organization" 
which  is  in  any  way  persistent.  The  precise  definition  of  pain 
must  thus  be  postponed  to  a  subsequent  period.  The  points 
which  specially  relate  to  pain  in  the  sensory  neuroses,  and 
which  are  here  deserving  of  particular  attention,  hold  also  for 
pain  in  general,  and  have  already  been  given.  In  discussing 
the  several  forms  of  disease,  the  special  characters  that  the  pain 
accompanying  them  may  happen  to  have  will  be  fully  described. 
In  inflammatory  and  analogous  peripheral  pains  we  have  to  do 
for  the  most  part  with  irritation  of  the  terminal  expansions  of 
the  sensory  nerves,  whilst  in  the  neuroses  we  are  chiefl}^  con- 
cerned with  irritations  of  the  nerves  external  to  and  -within  the 
central  organs,  as  well  as  with  the  central  terminal  apparatus, 
and  it  is  upon  this  that  most  of  the  peculiarities  of  j)ain  in 
neuroses  depend.  The  further  discussion  of  this  point  would 
here  be  superfluous.  It  is  self-evident  that  both  for  the  sensa- 
tions of  pain  and  for  their  causes  the  above-mentioned  physi- 
ological laws  governing  the  sensory  apparatus  preserve  their 
supremacy,  and  we  shall  hereafter  meet  frequently  with  ijhenom- 
ena  of  irradiation,  of  excentric  projection,  and  of  reflex  action 
in  the  painful  affections  of  sensory  nerves. 


1.  Neuralgia  in  General. 

Neuralgia,  as  a  special  form  of  disease,  has  not  been  very  clearly  described  by  the 
older  physicians,  and  it  has  hence  been  inferred  tliat  in  former  times  it  -vvas 
comparatively  rare.  Nothing  definite  is  stated  in  regard  to  it  by  Hippocrates. 
AretaBus  is  the  first  who  gives  a  recognizable  description  of  it,  though  Avithout 
any  accurate  insight  into  its  etiology,  and  the  same  may  be  said  of  Galen 
and  Paulus  ^giueta;  the  Arabians,  Rliazes,  Avicenna,  Albucasis,  irere,  how- 
ever, there  can  be  no  doubt,  intimately  acquainted  with  it.    In  the  middle 
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ages,  ancT  even  up  to  the  middle  of  the  eighteenth  century,  only  imperfect 
description  and  recognition  of  neuralgia  existed.  The  first  con-ect  explanation 
of  neuralgia  as  a  painful  alfection  of  the  nerves  dates  from  AndrC,  who  in 
175G  first  described  "Tic  douloureux."  After  this,  numerous  facts  and  obser- 
vations were  accumulated,  and  special  cases  of  facialgia  and  sciatica  aroused 
tlie  interest  of  physicians.  The  literature  of  the  subject  from  this  time  forward 
is  extremely  rich,  and  only  a  few  of  the  principal  works  are  here  appended  (for 
a  complete  bibliography,  see  Bretschneidcr,  1.  c). 
Be  ffaen,  Ratio  mcdendi,  1764. — Domen.  Gotiigno,  Comment,  de  ischiade  nervosa. 
Neapol.,  1764.— J:  Fothergill,  Med.  Observat.  and  Inquir.,  T.  IV.  and  V.,  1768 
and  1773. — Ghaussier,  Table  synoptique  de  la  ngvralgie,  etc.  Paris,  1803.— <7os. 
Frank,  Univ.  praxeos  mcd.  prtccept.  Lips.,  1^21.— Martinet,  Revue  fran9.  et 
Strang.  Paris,  1828. — Ch.  Bell,  The  Nerv.  Syst.  of  the  Human  Body.  Loud., 
1830.  Dtsch.  V.  Romberg.  Berlin,  1832.— Pio/ry,  Gaz.  mfidic,  1833.—^. 
Brodie,  Lect.  Illustr.  of  Certain  Local  Nervous  Affections.  Lond.,  1837. — 
Allier,  Journ.  de  M6d.  et  de  Chir.,  1838. — Eisenmann,  Die  Krankheitsfam. 
Rheuma,  1841. — C.  James,  Dcs  nevralgies  et  de  leur  traitement.  Paris,  1841. — 
Valleix,  Traite  des  nSvralgies  ou  affect,  doul.  des  nerfs.  Paris,  1841.  Deutsch  v. 
Gruner.  1852.  (The  references' to  this  work  in  the  following  pages  are  made 
from  tlie  German  edition.) — Bretschneider,  Path.  u.  Therap.  d.  tiussem  Neural- 
gien,  1847. — Tiirch,  Beitr.  z.  Lehre  v.  d.  Hyperiiesthesie  and  Aniisthesie,  Zeitschr. 
d.  Ge.s.  d.  Wicn.  Aerzte,  l^Q.—Henle,  Handb.  d.  ration.  Pathol.,  IL,  2,  1853.— 
Parson,  Neuralgia;  its  History,  Nature,  and  Treatment,  Amer.  Journ.  of  Med. 
Sc.,  XXVin.,  1854. — A.  JVotta,  M6m.  sur  les  ISsions  fonctionnelles,  qui  sont 
sous  la  dSpendance  de  la  nevralgie,  Arch.  gen6r.,  1854. — Baerensprung,  Ueber 
Zoster.,  Annal.  d.  Charitekrankenh.,  IX.,  X.,  XL,  1861-1863.— Fawktr,  Ueber 
Neuralgien,  Joura.  de  Med.  de  Bmx.,  1865. — Romberg,  Kritik  der  Valleixschen. 
Sehmerzpunkte  Arch.  f.  Psych,  u.  Nervenkr.,  I.,  1867. — Nothnagel,  Troph. 
Stijrungen  bei  Neuralgien,  ibid.  II.,  1869. — Nothnagel,  Schmerz  und  cutane 
Sensibilitiitsstoruug,  Virch.  Arch.,  Band  54,  1872. — Anstie,  Neuralgia  and  Dis- 
eases that  Resemble  it,  1872. — Much  may  be  found  in  the  text-books  of  Special 
Pathology  and  of  Nervous  Diseases,  as  well  as  in  the  manuals  of  PucJielt, 
Canstatt,  Wtinderlich,  Trousseau,  Lehert,  Niemeyer,  Kume ;  also  in  Romberg, 
Lehrb.  der  Nervenkrankh.,  1  Aufl.,  1840;  3  Aufl.,  1853. — Ilasse,  Krankh.  dcs 
Ncrvensystems,  2.  Aufl.,  1869. — EulenJmrg  A.,  Functionclle  Ncrvenkrankheitcn, 
1871. — Rosenthal,  M.,  Diagnostik  u.  Thcrapie  d.  Nervenkr.,  1869. — In  regard  to 
tlie  treatment  of  neuralgia,  see  A.  Eulenburg,  Ilypodermat.  Injection,  1867,  2. 
Aufl.  (tlie  bibliography  is  given  very  fully  in  this  work). — See  also  the  text-books 
of  clcctro-tlierapcutics,  which  besides  the  therapeutics  contain  also  much  infor- 
mation in  regard  to  the  pathology  of  neuralgia :  Duclicnnc,  M.  Meyer,  Remah, 
Frommhold,  AUhaus,  M.  Rosenthal,  Beard  and  Rockwell,  Onimus  et  Legros  ; 
also  W.  LeMle,  Beitr.  z.  Bch.  d.  Neuralg.  mit  dem  inducirt.,  Strom.  Diss. 
Tiibing.,  1862.— E^.  Flies,  Elcctrothcr.  Mittheil.  im  Gcbiet.  d.  Neuralgien,  AUg. 
mcd.  Ccntralz.,  1802.— Galvanoth  crap.  Mittheiluiigcn,  Ai'ch.  f.  klin.  Med., 
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III.,  1867. — Bei'ger,  Electr.  Bcliandlung  des  Tic  doulour.  und  Ilemicranie,  Berl. 
klin.  Wocb.,  1871,  No.  2. — lu  reference  to  the  excision  of  nei-ves,  consult  the 
works  of  Bruns,  Wagner,  v.  Misshaum,  Podratzky,  Patnthan,  Schuh,  and  othei's 
mentioned  in  the  bibliography  at  the  beginning  of  the  chapter  on  Neuralgia  of 
the  Trigeminus. 

Definition. — The  term  neuralgia  signifies  a  disease  of  tlie  sen- 
sory nervous  apparatus,  the  chief  and  most  important  symptom 
of  which  is  pain.'  The  pain  appears  to  be  localized  in  partic- 
ular nerve  trunks  or  branches,  with  all  their  ramifications  ;  it  is 
characterized  by  its  remarkable  acuteness,  and  is  either  inter- 
mitting, or  at  least  undergoes  very  well-marked  remissions.  It 
is  felt  for  the  most  part  not  in  the  periphery  alone,  but  through- 
out the  whole  course  of  the  afi'ected  nerve,  or  at  least  at  several 
points  of  this  course.  The  pain  is  accompanied  by  secondary 
phenomena  of  a  motor,  vaso-motor,  secretory,  and  trophic  nature, 
which  are  partly  attributable  to  an  augmentation  of  the  physio- 
logical relations  existing  between  the  sensory  and  the  above- 
named  nerves,  and  are  partly  concomitant  effects  of  the  same 
conditions  that  occasion  the  pain.  The  general  health,  in  rela- 
tion to  the  great  subjective  discomfort,  is  disturbed  to  a  remark- 
ably slight  extent.  In  the  greater  number  of  cases  the  most 
careful  examination  furnishes  no  evidence  of  palpable  organic 
lesions,  apart  from  a  few  points,  at  various  parts  of  the  affected 
nerve,  that  are  sensitive  to  pressure. 

It  thus  appears  that  no  concise  or  complete  definition  of  the 
term  "neuralgia"  can  at  present  be  given.  The  most  important 
and  fundamental  facts  required  to  enable  us  to  make  such  a  defi- 
nition are  wanting,  that  is  to  say,  we  have  no  precise  knowledge 
of  the  finer  anatomico-pathological  changes  in  the  parts,  or  of 
the  relation  of  these  changes  to  the  causes  of  neuralgia ;  more- 
over, it  is  not  practicable  to  discriminate  those  definite  forms  of 
neuralgia  that  are  known  either  as  essential  or  as  idiopathic, — of 
which  latter  we  know  the  least— from  the  symptomatic  ones 
caused  by  coarse  anatomical  changes ;  such  a  division  is  simply 

'As  pain  in  general  is  only  communicated  hy  the  sensory  nervoiis  apparatus,  it  has 
a  certain  claim  to  the  designation  "neuralgia"  (from  vtvpov  and  &X)ns).  Custom  has, 
however,  applied  the  term  to  the  forms  of  disease  now  under  consideration  ;  we  speak 
of  muscular  pam,  pam  in  the  bones,  with  the  same  right. 
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impossible  clinicall}',  inasmucli  as  the  phenomena  of  the  two 
forms  are  identical.  We  shall,  indeed,  endeavor  to  show,  in 
treating  of  the  pathogenesis  of  neuralgia,  that  snch  a  division 
in  no  way  corresponds  to  the  essential  nature  of  neuralgia. 

The  following  points  may  bo  regarded  as  particularly  charac- 
teristic of  neuralgia:  the  limitation  of  the  pain  to  a  definite 
trunk  or  branch  of  a  nerve,  and  its  ramifications  ;  shooting 
l^ains  along  the  course  of  the  nerve  and  their  spontaneous  recur- 
rence without  any  apparent  external  cause ;  the  paroxysmal 
character  of  the  pain,  which  presents  distinct  intermissions  or 
remissions ;  the  absence  of  disease  in  other  organs  of  the  part 
(except  those  of  the  nervous  system  itself),  and  the  absence  of 
any  remarkable  disturbance  of  the  general  health.  On  the  other 
hand,  amongst  the  non-characteristic  features  may  be  enumer- 
ated the  occurrence  of  pain  on  light  contact,  and  its  disappear- 
ance when  strong  pressure  is  made,  a  symptom  that  has  been 
included  by  Bretschneider  and  others  in  the  definition  of  neu- 
ralgia ;  improperly  so,  for  it  is  absent  in  many  instances  of  true 
neuralgia,  and  may  be  present  in  other  forms  of  disease. 

Pam,  then,  is  the  most  prominent  symptom  in  neuralgia, 
not  only  as  regards  the  feelings  of  the  patient,  but  as  an  object 
of  clinical  investigation  and  treatment.  It  has  been  often  over- 
looked that  the  above-mentioned  secondary  symptoms  belong 
properly  to  the  physiognomy  of  the  disease,  and  that  in  some 
cases  they  even  form  essential  features  of  it.  As  we  examine 
the  affection  more  closely,  we  shall  obtain  an  idea  of  their  fre- 
quency, and  shall  have  to  point  out  in  what  way  an  exact  knowl- 
edge of  their  pathogenesis  can  be  applied  in  drawing  accurate 
and  useful  conclusions  in  regard  to  the  neuralgia.  For,  as 
might  be  expected,  very  definite  conclusions  as  to  the  seat  of 
the  neuralgic  affections  may  be  drawn  from  a  careful  consid- 
eration of  the  presence  and  nature  of  such  associated  phe- 
nomena. 

Neuralgia  must  in  tlie  present  state  of  our  Icnoioledge  he 
regarded  as  a  symptom.  In  many  cases  distinct  anatomical 
clianges  are  perceptible,  but  the  mode  in  which  they  cause  the 
neuralgia  is  not  very  clear,  since  the  most  diverse  anatomical 
changes  may  produce  the    same  symptoms.     In  the  great 
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majority  of  cases  no  material  changes,  at  least  with  our  present 
means  of  research,  are  demonstrable  in  the  nerves  affected ;  it 
would  ajDpear,  therefore,  that  we  are  quite  justified  in  maintain- 
ing the  sym]ptomatic  unity  of  neuralgia,  and  the  more  so  since 
it  offers  in  tlie  most  different  cases  very  much  that  is  character- 
istic and  accordant,  in  regard  to  mode  of  appearance,  course, 
etc. 

Neuralgia  is  by  no  means  identical  with  liypercBstJiesia  of  the 
sensory  nerves,  and  on  this  account  it  does  not  appear  to  be 
correct  to  include  it  under  the  head  of  liypersesthesia,  as  Rom- 
berg and  his  followers  have  done.  On  the  other  hand,  it  cer- 
tainly is  not  sharply  defined  from  hypertesthesia.  In  hyperses- 
thesia  augmented  excitability  may  exist  without  pain,  provid  ■ 
ing  no  irritation  affect  the  preternaturally  sensitive  nerve.  We 
in  fact  may  be  said  to  recognize  hypersesthesia  by  the  aug- 
mented reaction  which  the  nerve  exhibits  to  the  action  of 
external  stimuli.  In  neuralgia,  on  the  other  hand,  pain  exists 
apparently  without  the  action  of  any  external  stimulus,  and  it 
is  in  many  cases  due  to  abnormally  strong  internal  stimuli.  It 
must  be  admitted,  however,  that  increased  excitability  fre- 
quently exists  in  nerves  affected  with  neuralgia,  which  facili- 
tates the  supervention  of  pain,  and  increases  its  intensity.  Every 
case  of  hyperaesthesia,  therefore,  does  not  appear  under  the 
form  of  a  neuralgia,  nor  can  every  case  of  neuralgia  be  traced 
back  to  an  existing  hypersesthesia  ;  at  the  same  time  both  phe- 
nomena are  frequently  coincidently  present  in  many  forms  of 
the  disease. 

Etiology. 

Neuralgise  are  undoubtedly  amongst  the  most  common  of 
neuroses.  They  occur  in  all  classes  of  society,  at  all  periods  of 
life,  and  at  all  seasons  of  the  year.  In  many  cases  they  are 
referable  to  very  definite  and  weU-recognized  injuries.  But  in 
just  as  many  others  the  causes  are  obscure,  and  can  only  be 
guessed  at ;  in  all  cases,  however,  the  more  intimate  relations 
between  cause  and  effect  are  hypothetical. 

Here,  as  elsewhere  in  etiology,  it  is  necessary  to  distinguish 
between  remote  predisposing  and  proximate  exciting  causes. 
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The  latter,  if  tliey  are  of  moderate  intensity,  act  only  on  those 
who  are  predisposed;  but  if  they  are  very  intense  they  may 
ailect  the  perfectly  healthy.  The  former,  or  predisposing  causes, 
may  be  so  intense  that  agencies  inappreciable  by  us  may  suffice 
to  produce  neuralgia. 

a.  Predisposition. 

Of  all  the  circumstances  now  under  consideration  none  offer 
greater  interest  than  the  neuro'patliic  predisposition,  which  has 
been  established  and  very  carefully  investigated  of  late  years, 
and  which  plays  a  very  important  part  in  the  etiology  of  a 
great  number  of  neuroses.  Amongst  these  we  may  enumerate 
the  psychoses,  epilepsy,  chorea,  hysteria,  and  the  like.  By 
this  phrase  is  understood  a  pathological  constitution  affecting 
the  functional  activity  of  the  nervous  system  (Grriesinger),  by 
vu'tue  of  which  those  who  are  thus  constituted  manifest  through- 
out life  the  most  varied  pathological  symptoms  in  regard  to  sen- 
sory, motor,  or  psychical  processes.  IS'o  one  has  as  yet  been  able 
to  show  in  what  this  peculiar  anomaly  consists,  and  while  some 
console  themselves  with  the  hypotheses  of  "delicate  trophic 
disturbances"  or  "modifications  of  molecular  arrangement," 
without  thereby  getting  any  nearer  to  the  facts,  we  must  rest 
satisfied  with  the  fact  that  such  constitutional  neuropathies 
really  exist,  and  that  they  play  an  important  part  in  the  history 
of  neuralgia.  They  may  be  congenital  and  proceed  from  the 
parents,  and  hence  be  hereditary,  or  they  may  be  acquired  in 
the  course  of  life  as  a  consequence  of  the  most  diverse  inju- 
rious influences.  Of  special  importance  is  the  hereditary  neu- 
ropathic 'predisposition,  that  unfortunate  condition  which  forms 
the  inheritance  of  so  many  families,  in  which  the  most  diverse 
forms  of  neurosis  are,  so  to  speak,  innate,  and  propagate 
themselves  from  one  generation  to  another,  sometimes  affect- 
ing chiefly  the  psychical,  sometimes  the  sensory,  and  some- 
times the  motor  and  vaso-motor  regions  of  the  nervous  system. 
To  it  many  forms  of  neuralgia  owe  their  origin.  Anstie, 
who  has  paid  particular  attention  to  this  neuropathic  hered- 
itary predisposition,  attributes  to  it  not  only  a  predisposition  to 
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psyclioses,  eiDilepsj'-,  cliorea,  liysteria,  paralysis,  etc.,  but  also 
to  phthisis,  and  states  that  in  83  cases  of  neuralgia  investigated 
with  regard  to  this  point,  he  found  there  were  71  in  which 
such  a  family  predisposition  existed,  and  of  these  53  cases  occur- 
red in  neuropathic,  and  18  in  phthisical  families.  In  such  cases 
the  coincidence  of  neuralgia  with  other  neuroses,  or  its  alterna- 
tion with  epilepsy,  various  psychoses,  migraine,  etc.,  is  not 
unfrequently  observed.  This  hereditary  origin  of  neuralgia  is 
of  course  most  obvious  in  the  not  unfrequent  cases  where  there 
is  a  direct  hereditary  transmission  from  the  parents  to  the  chil- 
dren, where  the  father  or  mother  has  suffered  from  neuralgia 
and  the  child  has  likewise  been  subject  to  it.  Anstie  found  that 
this  direct  descent  of  the  disease  occurred  in  24  cases  in  100, 
whilst  in  58  it  did  not  occur,  and  in  the  remaining  18  no  positive 
information  could  be  obtained.  It  would  be  well  if  in  future 
researches  more  attention  were  directed  to  the  point.  The  neu- 
ralgicB  which  so  commonly  form  one  of  the  symptoms  of  hys- 
teria, and  more  rarely  of  hypochondria,  are  very  closely  allied 
with  those  that  are  attributable  to  a  neuropathic  disposition. 

The  period  of  life  is  an  influence  which  must  not  be  under- 
estimated as  a  predisposing  cause  of  neuralgia.  In  childhood 
there  is  but  little  predisposition  to  it,  though  cases  are  undoubt- 
edly occasionally  met  with.  On  the  other  hand,  in  adolescence, 
especially  at  the  period  of  sexual  development,  a  great  number 
of  neuralgic  aflEections  originate.  They  are  most  common,  hoAv- 
ever,  in  middle  life,  between  the  ages  of  twenty  and  fifty. 
Even  in  more  advanced  life  a  strong  predisposition  to  them 
exists,  and  the  numbers  reported  are  of  so  much  the  greater  sig- 
nificance if  we  take  into  consideration  their  relative  proportion 
to  the  total  number  of  individuals  then  alive.  This  predisposi- 
tion of  advanced  age  to  neuralgic  disease  depends  in  jaart  upon 
the  powerful  influence  of  the  climacterium  upon  the  nervous  sys- 
tem, and  in  part  on  the  more  or  less  early  senile  degeneration  of 
the  tissues,  especially  of  the  arteries  and  nerves. 

Comparative  estimates  ia  regard  to  the  occurrence  of  neuralgia  at  different 
ages  liave  been  made  l)y  various  autliors.  The  tables  of  Valleix  and  Eulenburg 
arc  here  appended,  together  with  those  of  14G  cases  that  have  fallen  under  my 
own  care. 
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Period  of  Life. 
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The  proportionate  numbers  are  somewhat  different  if  the  neuralgia3  of  parti- 
cular regions  are  examined  (see  Bretschneider,  1.  c.,  p.  210  et  seq.)- 

From  the  statistics  at  present  at  our  command  no  very 
definite  conclusions  can  be  drawn  in  regard  to  the  influence 
of  sex  upon  the  frequency  of  neuralgia  in  general.  It  is 
usually  considered  that  women  are  more  predisposed  to  it  than 
men ;  thus  Valleix  found  that  in  469  cases  218  were  men  and 
251  were  women  ;  Enlenburg,  that  in  106  cases  30  were  men  and 
76  women ;  Anstie,  that  in  100  cases  68  were  women  and  32  men ; 
whilst  I  have  found  in  146  cases  84  men  and  only  62  women.  * 
The  differences  in  these  statements  depend  apparentlj^  upon  the 
accidents  of  practice.  There  can  be  no  doubt,  however,  that  sex 
makes  a  considerable  difference  in  regard  to  the  occurrence  of 
certain  forms  of  neuralgia.  Thus  all  observers  agree  that  neu- 
ralgia of  the  fifth  nerve  is  more  frequent  in  females  than  in 
males,  whilst  in  sciatica  the  opposite  occurs,  but  even  here 
perhaps  there  may  be  less  owing  to  actual  difference  of  sex 
than  to  the  contingencies  of  external  influences. 

The  sexual  periods  of  life  are  of  great  importance  in  regard 
to  the  development  of  neuralgia.  The  profound  influences  ex- 
erted upon  the  nervous  system  by  the  genital  organs  during 
and  after  puberty,  the  great  revolution  that  is  effected  in  the 
entire  organism,  owing  to  the  awakening  of  the  sexual  activit}'-, 
the  extreme  irritation  of  the  nervous  system  from  overpower- 
ing desire,  and  the  exliaustion  from  over-frequent  or  unnatural 
gratification,  are  only  too  fruitful  causes  of  those  changes  in 
the  nutrition  of  the  nervous  system  which  occasion  the  neu- 


'  I  must  observe  tbafc  there  were  scarcely  any  hysterical  cases  in  my  list. 
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ropatllic  predisposition.  Tims  we  see  that  tlie  period  of  puberty 
and  of  tlie  grand  climacteric,  that  the  occui'rence  of  the  menses, 
that  pregnancy  and  the  puerperal  period,  are  particularly  fruit- 
ful in  the  production  of  neuralgic  affections,  and  we  see,  too, 
that  sexual  excesses,  and  especially  the  vice  of  masturbation 
so  frequently  practised  by  both  sexes  in  the  present  day,  are 
often  punished  by  the  development  of  neuralgic  complaints. 
On  this  subject  Anstie  makes  some  practical  observations  that 
are  well  worth  consideration,  and  points  out,  amongst  other 
things,  that  it  is  not  only  the  natural  or  unnatural  excess- 
ive jaelding  to  the  sexual  passion  that  exerts  so  deleterious 
an  influence,  but  that  the  unconscious  excitations,  even  in 
chaste  and  pure-minded  persons,  which  arise  from  the  sex- 
ual organs  of  those  to  whom  the  gratification  of  the  sexual 
passion  is  from  the  pressure  of  cu'cumstances  denied,  predis- 
pose to  neuralgia.  But  little  experience  in  the  treatment  of 
the  somewhat  more  matured  women  of  the  better  educated 
classes  is-  required  to  demonstrate  the  truth  of  this  state- 
ment. 

The  influence  of  education  on  the  predisposition  to  neuro- 
pathic aft'ections,  especially  at  the  age  when  through  the  devel- 
opment of  the  sexual  organs  a  considerable  impulse  is  given  to 
the  nervous  system,  has  not  been  overlooked  by  Anstie.  False 
or  improper  education  in  relation  to  religious  subjects  is  espe- 
cially to  be  dreaded,  that  kind  of  spiritual  training  in  which  the 
imagination  is  improperly  directed,  and  the  mind  is  constrained 
to  occupy  itself  with  the  supernatural,  as  the  best  means  of 
deadening  and  repressing  the  natural  emotions  of  the  health}^ 
body.  The  result  is  but  too  often  a  morbid  excitability  and 
debility  of  the  nervous  system,  which  occasionally  leads  to 
neuralgia. 

General  disturbances  of  nutrition  constitute  a  very  frequent 
cause  of  neuralgia,  since  the  trophic  disturbance  of  the  nervous 
system  produces  a  strong  predisposition  to  neuralgia.  Amongst 
these  anaemia  and  its  various  forms  of  oligfBmia,  hydrremia,  and 
chlorosis  may  be  specially  mentioned ;  all  anaemic  conditions 
caused  by  loss  of  blood  or  other  fluids,  by  bad  digestion  or  by 
serious  disease,  and  all  cachectic  states  consequent  upon  severe 
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diseases  of  any  organ,  malignant  growths,  etc.,  furnisli  a  large 
contingent  to  the  numbers  of  tliose  predisposed  to  neuralgia. 
It  may,  in  fact,  be  fairly  maintained  that  anasmia  in  this  wide 
sense  of  the  term  is  one  of  the  most  important  conditions  in  the 
etiology  of  this  disease. 

Associated  with  these  are  those  general  trophic  disturbances 
which  have  been  designated  premature  senility,  including  the 
changes  of  tissue  that  occur  at  a  relatively  early  age,  and  which, 
as  a  rule,  occur  oidy  at  a  more  advanced  period  of  life,  and  which 
manifest  themselves  in  the  form  of  various  degenerative  pro- 
cesses, such  as  induration,  atrophy,  fatty  degeneration,  calcifica- 
tion, and  softening.  These  conditions  are  particularly  common 
in  cases  of  chronic  alcoholism  ;  they  also  occur  in  consequence 
of  grief  and  anxiety,  of  overwork  and  dissolute  habits,  and  con- 
stitute also  the  sequelae  of  protracted  and  serious  disease.  The 
occurrence  of  atheroma  in  the  arteries,  of  fatty  degeneration  of 
various  tissues,  the  appearance  of  an  arcus  senilis  in  the  cornea, 
the  early  turning  gray  of  the  hair,  and  curvature  of  the  vertebral 
column,  are  amongst  the  most  prominent  signs  of  such  trophic 
disturbances.  Where  these  exist  in  a  well-marked  form,  they 
indicate  that  trophic  disturbances  have  commenced  which  pave 
the  way  to  even  the  most  severe  forms  of  neuralgia. 

The  influence  of  climate,  of  season,  and  of  loeatJier,  of  avoca- 
tion and  mode  of  life,  can  only  be  so  far  regarded  as  predis- 
posing conditions,  as  they  may  happen  to  lead  to  a  greater  or 
less  co-operation  of  accidental  causes  of  disease. 

b.  Exciting  Causes  of  Neuralgia. 

By  far  the  most  important  of  these  are  traumatic  and  me- 
chanical agents  acting  upon  sensory  nerves.  Many  cases  are 
recorded  where,  in  consequence  of  punctures  and  incised 
wounds,  of  contusions,  gunshot  wounds,  and  other  injuries  of 
nerves,  violent  and  widespread  neuralgiie  have  arisen  ;  and  in 
many  instances  this  effect  has  been  the  result  of  injury  done  to 
some  small  and  purely  sensory  branches,  as,  for  example,  in 
venesection,  or  in  wounds  of  the  nerves  of  the  fingers,  and  the 
like.    All  these  circumstances,  which  cannot  be  separately  men- 


LEEDS  ckWEST-RIDINC 
MEDICO-CHIRUKGICAL  SOCIETY 


28    ERB. — DISEASES  OF  PERIPHERAL  CEREBRO-SPINAL  NERVES. 

tioned,  act,  as  it  would  apiDear,  either  by  occasioning  inflamma- 
tory changes  (neuritis),  or  by  forming  tumors  on  tlie  nerves 
(traumatic  neuromata,  amongst  whicli  the  neuromata  following 
amputation  are  the  most  frequent  causes  of  severe  neuralgia), 
or,  lastly,  purely  mechanically,  by  pressure  and  laceration  in 
consequence  of  the  retention  of  foreign  bodies  in  the  wound. 
It  must  be  remarked,  however,  that  when  such  consequences 
of  injuries  occur,  they  by  no  ■means  lead  invariably  to  neuralgia, 
and  that  some  further  though  still  unknown  change  must  take 
place  in  the  nerves  before  neuralgia  is  established. 

In  a  similar  but  insufficiently  exj^lained  manner  to  these  trau- 
matic injuries,  numerous  and  varied  pathologico-anatomical 
clianges  in  the  nerves  occasion  neuralgia.  On  the  one  hand, 
acute  or  chronic  neuritis,  taking  place  in  the  neurilemma,  is 
very  frequently  an  accompaniment  of  the  disease  ;  whilst,  on  the 
other  hand,  it  is  often  caused  by  new-formations  on  and  in  the 
nerves — that  is,  all  that  is  included  under  the  names  of  true 
and  false  neuromata  (see  the  section  on  Neuroma),  and  the  small, 
hard,  movable  tubercula  dolorosa  which  have  hitherto  been  in- 
sufficiently studied,  the  cancerous  and  cystiform  new-formations 
on  the  nerves,  and  the  like.  Moreover,  degenerative  and  soft- 
ening processes  taking  place  in  the  nerve  trunks  are  occasionally 
found  to  be  the  causes  of  neuralgia. 

Neuralgise  depending  upon  purely  mechanical  conditions  are 
especially  induced  by  changes  in  the  organs  and  tissues  adjoin- 
ing nerves,  and  in  this  category  may  be  enumerated,  as  x)articu- 
larly  frequent  causes,  diseases  of  the  periosteum  and  of  the 
bones,  for  in  the  close  relations  that  the  nerves  bear  in  certain 
parts  of  the  bones  (as  in  the  interior  of  canals,  foramina,  furrows, 
grooves,  etc.),  it  is  very  natural  that  periostitis  and  ostitis,  with 
their  results,  that  caries  and  sclerosis  of  the  bones,  hyperostoses 
and  exostoses,  should  be  capable  of  mechanically  irritating 
nerves  in  the  most  varying  manner.  There  are  certain  nerves 
which  have  to  traverse  long  and  narrow  bony  canals,  such  as 
the  various  branches  of  the  fifth,  that  are  especially  exposed  to 
such  irritation,  and  are  therebj^  particularly  predisposed  to  neu- 
ralgia. The  view  of  Anstie,  tliat  the  periostitic  thickenings  so 
frequently  present  must  not  always  be  regarded  as  the  causes  of 


TTEUEALGIA  ITT  GENERAL. — ETIOLOGY. 


29 


neuralgia,  but  tliat  they  may  themselves  be  the  consequences  of 
it  and  of  the  trophic  disturbances  produced  by  it,  is  here  wor- 
thy of  mention. 

Just  as  in  those  cases  where  disease  of  the  bone  is  present,  all 
conceivable  enlargements  and  tumors  may  cause  neuralgia  by 
pressure  upon  the  nerves.  Aneurisms  frequently  act  in  this 
way,  but  it  is  still  doubtful  whether  varicosities  and  dilatation 
of  the  veins  can  produce  the  same  effect.  Yenous  stasis  is 
indeed  frequently  spoken  of  as  a  cause  of  neuralgia,  and  when 
nerves  and  veins  pass  in  company  through  narrow  apertures  and 
canals,  it  cannot  well  be  denied  that  some  mechanical  irritation 
of  the  nerve  may  be  produced  by  the  pressure  of  the  swollen 
vein  ;  but  it  is  only  necessary  to  refer  to  the  comparative  rarity 
of  neuralgic  affections  in  cardiac  and  pulmonary  disease,  in 
which  there  is  a  high  degree  of  venous  stasis,  to  show  that  this 
condition  can  only  be  effective  where  there  is  a  strongly  marked 
predisposition  to  neuralgic  disease.  Hernial  may  occasion  neu- 
ralgia by  their  mechanical  action,  as  in  cases  of  obturator  and 
ischiatic  ruptures.  Pregnancy,  as  well  as  changes  in  the  form 
and  position  of  the  uterus,  and  swellings  of  other  organs,  as  of 
the  liver,  kidneys,  ovaries,  etc.,  may  all  become  causes  of  neu- 
ralgia by  pressure.  The  same  may  occur  with  fecal  accumula- 
tions in  the  intestine,  with  concretions  in  various  parts  of  the 
body,  and  lastly,  with  all  sorts  of  new-growths,  whatever  may  be 
their  position,  as  soon  as  they  begin  to  implicate  the  sensory 
nerves.  Many  hiatuses  unfortunately  exist  in  regard  to  the  pre- 
cise mode  in  which  these  mechanical  conditions  induce  neural- 
gia ;  but  it  is  certain  that  they  are  not  always  effective,  and  it 
is  probable  that  a  very  definite  alteration  in  the  nerves  must 
occur  before  the  symptoms  we  include  under  the  term  neuralgia 
supervene. 

An  injurious  influence  of  great  importance,  though  its  action 
is  very  obscure,  is  cold.  No  doubt  can  exist  in  regard  to  the 
fact  that  a  great  number  of  neuralgise  are  induced  by  those  inju- 
rious agencies  which  are  ordinarily  considered  as  causes  of 
"catching  cold,"  such  as  a  draught  of  air,  exposure  to  wet  and 
cold,  raw  winds,  sleeping  on  moist  earth,  etc.  Tlio  influence  of 
the  seasons  appears  to  be  reducible  to  the  varying  intensity  of 
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such  causes,  neuralgia  originating  most  frequently  in  the  cold 
and  moist  winter  months.  Those  nerves  that,  owing  to  their  ana- 
tomical position,  are  most  exposed  to  these  influences,  as,  for 
example,  the  fifth  and  the  sciatic  nerve,  are  most  commonly- 
affected  with  this  kind  of  "rheumatic"  neuralgia.  We  are  at 
present  wholly  unable  to  give  a  satisfactory  account  of  the  ana- 
tomical changes  underlying  the  rheumatic  form  of  neuralgia, 
though  the  opinion  is  gaining  ground  that  slight  inflammatoiy 
conditions  of  the  neurilemma  are  commonly  present  (hypersemia, 
swelling,  fluid  exudations,  etc.).  But  in  regard  to  the  pathoge- 
nesis of  these  rheumatic  disturbances  of  nutrition,  and  the  mode 
in  which  exposure  to  cold  brings  about  this  disturbance,  we 
are  quite  ignorant,  and  any  digression  upon  the  point  would  con- 
sequently be  here  out  of  place. 

The  action  of  definite  poisons,  such  as  those  which  produce 
various  infectious  diseases  and  poisoning  (when  absorbed  into 
the  blood)  in  the  development  of  neuralgia  is  not  less  enigmati- 
cal, yet  no  doubt  can  exist  that  neuralgia,  may  be  produced  by 
these  agents.  Among  the  best  known  and  most  frequent  causes 
of  neuralgia  are  malarial  infections.  In  malarial  regions  neural- 
gia is  very  common,  and,  like  intermittent  fever,  occurs  here  and 
there  sporadically.  It  is  worthy  of  note  that  in  such  cases  cer- 
tain nerves,  and  especially  the  first  branch  of  the  fifth,  are  par- 
ticularly liable  to  be  affected.  These  malarial  neuralgiae  have 
a  well-marked  periodic  course,  and  are  often  accompanied  by 
febrile  phenomena,  and  yield  very  readily  to  anti-periodic  means. 
Still,  it  can  scarcely  be  maintained  that  every  neuralgia  yielding 
to  quinine  depends  on  malaria,  since  many  others,  and  espe- 
cially rheumatic  affections,  exhibit  a  distinctly  marked  periodic 
course  ;  it  is  only  in  those  cases  where  a  tertian  or  quartan  type 
is  present  that  the  malarial  origin  of  the  disease  can  be  posi- 
tively affirmed.  The  great  majority  of  these  malarial  neural- 
gi{E,  according  to  Griesinger,"^  occur  in  somewhat  advanced  age, 
above  the  age  of  forty.  How  far  other  infectious  diseases  can 
give  occasion  to  neuralgia  has  not  been  satisfactorily  deter- 
mined.  Nothnagel,  however,  mentions  the  occurrence  of  genuine 
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neuralgia  of  the  supraorbital  and  occipital  nerves  in  tlie  first 
stage  of  typhoid  fever  (clearly  distinguishable  from  ordinary 
headache).  On  the  other  hand,  neuralgia  not  unfrequently  occurs 
as  a  sequela  of  typhoid  and  other  infectious  diseases,  but  then 
it  depends  upon  anatomical  changes  in  the  nerves  themselves. 
It  is  more  than  doubtful  whether  dyscrasicB  can  be  regarded  as 
causes  of  neuralgia.  In  former  times  no  one  doubted  the  exis- 
tence of  "rheumatic,"  "arthritic,"  "scorbutic,"  and  "scrofulous" 
neuralgipe  ;  but  at  present  the  pain  experienced  in  constitutional 
rheumatism,  gout,  or  other  similar  forms  of  disease,  is,  in  part  at 
least,  referred  to  other  than  purely  neuralgic  conditions,  and  in 
part  the  causes  of  actual  neuralgic  pains  are  looked  for  in  more 
secondary  conditions,  such  as  propagation  of  inflammatory  pro- 
cesses from  the  joints  to  neighboring  nerve  trunks,  deposition  of 
calcareous  salts  in  them,  disease  of  the  blood-vessels,  etc.  The 
action  of  sypldlis  in  producing  the  disease  is  in  many  cases 
much  more  obvious  ;  thus  syphilitic  osteal  and  periosteal  dis- 
eases may  affect  the  nerves,  or  specific  syphilitic  processes 
(gummata,  chronic  inflammatory  processes  in  the  connective 
tissue  and  in  the  blood-vessels,  etc.),  partly  affecting  the  per- 
ipheric nerves,  partly  the  central  organs,  may  be  the  causes  of 
neuralgia.  The  well-known  dolnres  osteocopi,  however,  should 
not  be  mistaken  for  neuralgise.  Fournier  '  has  recently  referred 
to  true  neuralgise  which  belong  to  the  stage  of  secondary 
syphilis,  and  occur  with  tolerable  frequency,  particularly  in 
women.  These  neuralgise  affect  especially  the  supraorbital  and 
sciatic  nerves. 

Of  the  several  forms  of  toxic  disease,  the  influence  of  lead  is 
that  which  is  most  certainly  known  to  produce  neuralgic  affec- 
tions (lead  colic,  perhaps  also  lead  arthralgia).  Cojjper  and  mer- 
cury  may  also  be  mentioned.  In  strongly  mercurialized  individ- 
uals we  very  frequently  see  obstinate  and  not  easily  curable  neu- 
ralgise develop,  which  affect  the  body  more  or  less  generally. 

Alcoliol  and  tobacco  may  be  mentioned  in  this  point  of  view 
as  organic  poisons,  but  the  mode  of  action  of  all  these  poisons 
is  still  very  obscure. 


'  Founder,  Legons  sur  la  syphilis,  1873,  p.  774. 


32     EEB.— DISEASES  OF  PEEIPIIERAL  CEEEBEO-SPINAL  ISTERVES. 

Diseases  of  the  central  organs  of  tlie  nervous  system  con- 
stitute one  of  the  most  important  groups  of  causes  of  neuralgia. 
They  act  upon  the  central  paths  and  apparatus  for  the  conduc- 
tion and  reception  of  sensations  in  the  spinal  cord  and  brain, 
and  in  accordance  with  the  laws  of  excentric  projection  the 
neuralgiffi  thus  produced  are  referred  to  the  peripheral  nerve 
paths.  It  is  at  the  same  time  to  be  remarked,  that  much  of  the 
pain  thus  excited  is  not  really  neuralgic  (and  hence  is  best 
described  as  "neuralgiform"),  and  that  true  neuralgije  occur 
only  when  the  pathological  conditions  in  question  operate, 
directly  on  the  sensory  central  apparatiis.  The  diseases  which 
here  deserve  mention  are  hyperjemia,  inflammations,  softening- 
of  the  brain  and  spinal  cord,  tumors  of  all  kinds,  scleroses, 
tabes  dorsalis,  etc.  It  is  obviously  a  matter  of  the  greatest 
importance  that  the  physician  should  be  able  to  recognize  such 
processes  as  causes  of  neuralgia. 

Lastly,  a  series  of  causes  are  mentioned  in  books,  the  mode 
of  action  of  which  is  still  extremely  obscure,  and  it  is  even  doubt- 
ful whether  they  can  properly  be  regarded  as  real  causes  of  the 
affection.  Amongst  these  are  irritations  of  'periplieric  organs, 
which  are  probably  transferred  in  the  central  organ  to  remote 
sensory  paths,  in  which  they  excite  neuralgia3.  Amongst  the 
most  probable  cases  are  those  where  injuries  or  disease  of  sen- 
sory nerves  have  ultimately  led  to  neuralgia3  of  more  or  less 
remote  nerve  paths.  Thus  Anstie  mentions  two  cases  of  neu- 
ralgia of  the  fifth,  one  of  which  could  with  tolerable  certainty  be 
referred  to  an  injury  of  the  ulnar  nerve,  and  the  other  to  an 
injury  of  the  occipital  nerve.  Analogies  with  the  processes  of  irra- 
diation of  sensation  here  readily  suggest  themselves,  as  well  as 
the  idea  of  a  propagated  neuritis  gradually  developing  itself  in 
the  centre.  A  strongly  developed  predisposition  also  materiall}- 
favors  the  occurrence  of  such  diseases.  Closely  allied  to  these 
cases  are  those  neuralgise  which  not  unfrequently  result  from 
overworlc  of  the  eyes,  and  chiefly  affect  the  fifth  nerve  ;  aijd  with 
these  may  be  associated  the  neuralgife  consequent  on  caries  of 
the  teeth.  Neuralgiaj  not  unfrequently  proceed  from  irritation 
and  diseases  of  the  generative  organs,  as  venereal  excesses,  mas- 
turbation, blennorrhoea  and  epididymitis  (Mauriac),  diseases  of 
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tlie  uterus  and  ovaries,  etc.,  though  the  pain  by  no  means 
always  affects  the  nerves  supplying  the  genital  organs,  but  occa- 
sionally those  of  quite  distant  regions.  The  relations  that  exist 
between  diseases  of  the  intestines,  intestinal  worms,  habitual 
constipation,  hepatic  obstruction,  and  the  like,  and  neuralgite, 
are  very  obscure,  and  are  for  the  most  part  only  inferred  from 
the  results  of  therapeutic  interference  ;  still,  there  appear  to  be 
several  well-authenticated  cases  on  record  in  which  such  a  con- 
nection existed. '  Suppressed  persi^iration  of  the  feet,  and  sup- 
pressed cutaneous  secretion,  etc.,  have  formerly  received  far  too 
much  consideration  as  causes  of  neuralgia,  though  xDerhaps  their 
influence  cannot  be  entirely  denied. 

PatJiological  Anatomy  and  Patliogenesis. 

We  have  now  enumerated  a  great  number  of  very  different 
lesions  as  the  causes  of  neuralgias.  It  is  evident  that  an  accu- 
rate knowledge  of  the  pathologico-anatomical  changes  occurring 
in  neuralgia  can  alone  enable  us  to  appreciate  the  finer  points  of 
connection  between  cause  and  effect,  and  consequently  enable  us 
to  understand  thoroughly  the  essential  character  of  neuralgia. 
But  if  we  examine  more  closely  the  facts  above  given,  with 
reference  to  the  anatomico-pathological  changes,  we  shall  soon 
discover  our  ignorance  of  the  essential  changes  of  the  sensory 
nervous  apparatus  in  neuralgia,  and  that  these  changes  are  inac- 
cessible to  the  means  of  investigation  we  at  present  possess. 
We  cannot  possibly  expect  to  meet  with  coarse  anatomical 
changes  ;  a  nerve  may  at  one  moment  be  in  a  state  of  the  most 
violent  excitation,  whilst  the  very  next  instant  it  may  be  per- 
forming its  functions  in  a  perfectly  normal  manner,  and  since 
a  perfect  intermission  of  the  painful  phenomena  may  thus  occur, 
it  cannot  have  undergone  any  notable  anatomical  changes  ;  every 
such  change  would  be  accompanied  by  considerable  interference 
with  the  function  of  the  nerves,  that  is  to  say,  with  a  high  de- 
gree of  antcsthesia.  It  is  hence  more  than  probable  that  the 
coarser  anatomical  changes  so  frequently  found  are  not  the  essen- 


'  See  Bretachneider,  loc.  cit.,  and  Stromeycr,  Lokabieurosen,  1873. 
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tial  feature  of  neuralgia,  and  Anstie  is  quite  justified  in  stating 
that  the  anatomical  changes  are  simi^ly  accidental,  and  are  only 
rarely  to  be  regarded  as  factors  in  the  production  of  neuralgia. 

The  conditions  that  have  been  hitherto  discovered  may  be 
given  in  a  very  few  words.  They  consist  in  the  flattening  and 
atrophy  of  the  nerves,  a  degeneration  of  the  nerve  fibres,  swell- 
ing and  hyperemia,  inflammation  and  thickening  of  the  neuri- 
lemma, dilatation  and  tortuosity  of  both  the  arteries  and  veins 
of  the  nerve  trunks,  and  cicatricial  indurations  and  growths  in 
them,  and  similar  changes  may  be  observed  in  the  central 
nervous  system.  The  great  number  and  variety  of  the  morbid 
changes  that  have  been  discovered  is  sufiicient  evidence  that 
they  are  not  essential  to  neuralgia,  whilst  in  many  cases  the 
most  careful  investigation  has  failed  to  indicate  any  changes  at 
all ;  at  the  same  time  it  must  be  acknowledged  that  the  negative 
result  of  such  examination  by  no  means  proves  that  slighter  or 
more  transient  morbid  changes  may  not  have  existed  during  life 
(as,  for  example,  hypersemia,  slight  exudation,  Oidema,  and  the 
like),  and  in  particular  does  not  disprove  the  opinion  expressed 
by  several  observers,  that  slight  neuritis  is  at  the  bottom  of  all 
neuralgia.  Upon  the  whole,  additional  information  on  this 
point  can  only  be  expected  from  researches  undertaken,  with  all 
the  more  delicate  means  of  research  employed  in  modern  micro- 
scopy, upon  perfectly  fresh  specimens,  which  may  best  be 
obtained  by  resection. 

From  what  has  been  stated  it  is  obvious  that  the  pathogeny 
of  neuralgia  is  still  extremely  obscure,  and  for  the  most  part 
rests  on  hypotheses.  Thus  in  relation  to  the  circumstances 
which  cause  a  predisposition  to  neuralgia,  the  terms  debility 
of  the  tissues,  molecular  disturbances  of  nutrition,  greater  vul- 
nerability, greater  excitability  of  the  sensory  nerves,  are  all 
expressions  which  but  lightly  veil  our  ignorance  of  the  essential 
nature  of  the  process.  We  shall  hereafter  perhaps  obtain  more 
definite  information  in  regard  to  it. 

As  regards  the  exciting  causes,  it  is  admitted  that  in  some 
instances  they  act  as  direct  irritants  to  the  sensory  nerves,  and 
thus  excite  neuralgia,  as  for  instance  in  the  case  of  wounds, 
foreign  bodies,  mechanical  compression,  and  the  pulsating  pres- 
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sure  of  aneurisms,  etc.  In  other  instances  the  same  trophic  dis- 
turbances which  cause  neuralgia — here  usually  called  hyperjBs- 
thesia— may  be  induced  by  inflammatory  changes,  and  there  are 
still  other  conditions,  as  for  instance  ana3mia,  infection,  and 
poisoning,  which  may  directly  produce  liyperaBsthesia,  the  slight- 
est irritation  being  then  capable  of  calling  forth  the  neuralgic 
phenomena. 

In  opposition  to  this  it  may  be  stated  positively  that  the 
pains  produced  by  direct  stimulation  of  the  sensory  nerves  differ 
essentially  from  neuralgic  pains,  in  that  these  last  occur  some 
time  after  the  stimulus  has  been  applied ;  that  with  continued 
application  of  the  stimulus  they  can  intermit,  and  that  with  ces- 
sation of  the  stimulus  they  can  continue  ;  that  the  pains  experi- 
enced in  neuralgia  caused  by  aneurisms  are  not  isochronous  with 
the  pulse.  It  may  be  remarked  also  that  hypersesthesia  and 
neuralgia  are  by  no  means  convertible  terms,  and  that  the  neu- 
ralgic phenomena  do  not  succeed  each  other  in  the  same  order 
as  those  of  hypersesthesia.  The  conclusion  is  therefore  inevit- 
able that  neuralgia  is  something  essentially  different  from 
the  sensory  impressions  caused  hy  the  immediate  action  of 
stimuli  on  the  nerves,  and  that  thus  the  pain  resulting  from 
a  wound  or  a  foreign  body  represents  something  essentially 
different  from  the  neuralgia  induced  by  the  same  stimuli.  It 
is  easy  to  conceive  that  under  the  influence  of  definite  causes 
a  definite  alteration  is  effected  in  the  nerves  which  really  repre- 
sents neuralgia.  As  the  cardinal  symptoms  of  neuralgia  are 
remarkably  similar  in  all  cases,  the  further  conclusion  may 
be  drawn,  that  the  most  diverse  etiological  influences  alioays 
indALce  the  same  changes  in  the  nerves,  and  in  this  sense  neural- 
gia, or  at  least  by  far  the  majority  of  cases  of  neuralgia,  may 
very  well  be  regarded  as  constituting  a  well-defined  form  of 
disease. 

In  what  this  peculiar  condition  of  the  nerves  consists,  which 
is  capable  of  continuing  after  the  cessation  of  the  causes  that 
have  called  it  forth,  and  which  can  produce  those  peculiar  phe- 
nomena we  designate  as  a  neuralgic  paroxysm,  Ave  are  absolutely 
ignorant.  Our  means  of  research  are  as  yet  incapable  of  investi- 
gating it  more  closely.    Still  this  much  may  be  said,  that  in  neu- 
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rdlgla  loe  liave  to  do  loitli  a  quite  definite  and  peculiar  form  of 
trojpliic  disturbance  in  the  sensory  nervous  apparatus. 

In  regard  to  tlie  ordinary  seat  of  this  trophic  disturbance, 
notliing  accurate  is  known,  but  it  is  probable  that  the  seat  varies, 
and  this  much  appears  certain,  tliat  for  the  most  part  a  definite 
group  of  fibres  (or  their  central  terminations),  as  they  are  com- 
bined to  form  a  nerve  trunk  or  branch,  is  affected.  At  what 
place  in  the  length  of  the  nerve  this  is  present  it  is  difficult  to 
say,  and  perhai)s  it  may  be  at  any  height.  The  peripheric 
fibrils  may  be  affected  at  various  points,  and  for  various  lengths 
of  their  course  ;  or  the  posterior  roots,  and  their  prolongations  in 
the  spinal  cord,  may  be  the  seat  of  the  neuralgic  trophic  disturb- 
ance ;  or  lastly,  the  central  fibrils  running  in  the  spinal  cord  and 
brain  may  be  affected  up  to  the  terminal  central  apparatus.  The 
investigations  that  have  hitherto  been  made  have  acquainted 
us  with  many  imx^ortant  facts,  but  have  furnished  no  very 
satisfactory  conclusions. 

The  present  state  of  our  knowledge  does  not  permit  us  to  go 
beyond  the  statements  that  have  here  been  made.  It  would 
appear  therefore  that  all  views  that  have  been  definitely  ad- 
vanced in  regard  to  the  essence  of  neuralgia,  as  well  as  every 
scientific  theory  respecting  it,  are  premature. 

This  is  not  the  place  to  subject  the  various  views  and  theories  on  the  essence  of 
neuralgia  to  a  profound  criticism.  Tlie  greater  number  of  authors  avoid  expressing 
any  definite  statement  in  regard  to  this  point ;  their  definitions  of  neuralgia  are  sim- 
ply short  accounts  of  its  chief  symptoms.  The  only  one  that  here  deserves  mention 
is  a  highly  suggestive  one  that  has  recently  been  propounded  by  Anstie,  who  has 
endeavored  to  support  it  with  much  ingenuity.  Anstie  believes  that  all  true  neu- 
ralgia; have  their  seat  in  the  posterior  roots  of  those  spinal  nerves  in  which  pain  is 
experienced,  and  that  the  specific  change  consists  in  atrophy  of  tlae  posterior  roots, 
and  of  the  adjoining  central  fibres  and  ganglion  cells,  though  he  does  not  consider 
that  this  is  commonly  a  result  of  inflanunation.  "We  must  admit  that  the  very  full 
grounds  for  this  opinion  advanced  by  Anstie  have  not  convinced  us  of  its  accuracy. 
There  is  no  positive  evidence  in  its  favor,  and  we  can  only  allow  that  it  possesses  a 
certain  amovrat  of  probal)ility  for  many  forms  of  neuralgia,  and  especially  for  the 
constitutional,  the  central,  and  so-called  reflex  neuralgia;.  But  we  are  of  opinion 
that  but  few  would  with  Anstie  regard  it  as  demonstrated  that  every  neui'algia 
has  its  seat  in  the  posterior  roots  of  the  spinal  nerves,  and  still  less  that  these  are 
always  affected  with  atrophy,  or  incipient  atrophy.    Quite  independently  of  the 
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absence  of  all  nccroscopic  evidence,  on  ^Yhich  wc  lay  but  little  stress,  insuperable 
difRculties  appear  to  be  offered  to  this  theory  by  the  traumatic  neuralgioG  (espe- 
cially those  aiising  from  gunshot  wounds),  by  the  limitation  of  the  disease  to  indi- 
vidual nerve  trunks  which  receive  their  fibres  from  different  roots,  and  finally  by 
the  ease  with  which  many  neuralgias  can  be  cured,  and  the  efficaciousness  of  many 
remedies  which  act  upon  the  peripheral  terminations.  The  view,  in  fact,  requires 
a  closer  testing  by  careful  anatomical  investigations. 

The  proposition  laid  down  by  Benedict  that  all  neuralgise,  at  least  all  peripheric 
neuralgite,  are  due  to  slight  neuritis,  can,  in  the  present  state  of  our  knowledge, 
neither  be  proved  nor  disproved ;  it  should,  at  all  events,  be  considered  true  only 
of  certain  etiological  forms  of  neuralgia;.  The  insitfficieucy  of  the  view  of  the 
cause  of  neuralgia,  advanced  in  Niemeyer's  well-known  text-book,  is  suificiently 
clear  from  what  has  been  stated ;  a  painful  excitation  of  the  sensory  nerves  does  not 
constitute  a  neuralgia,  because  it  is  produced  by  unusual  stimuli,  or  in  some  unusual 
place ;  there  must  always  be  a  certain  change  in  the  nerves  themselves. 

Eulenburg '  propounds  a  view  in  regard  to'  the  essential  change  taking  place  in 
neiualgia  similar  to  the  above,  but  acknowledges  om*  profoimd  ignorance  of  the 
kind  and  mode  of  operation. 

SYMPTOMATOLOGY, 

1.  General  Characters  of  the  Disease. 

For  tlie  most  part  the  various  forms  of  neuralgia  are  preceded 
for  a  longer  or  shorter  time  by  a  series  of  premonitory  symp- 
toms which  are  more  or  less  strongly  marked:  slight  twi tell- 
ings, and  now  and  again  monitory  pains  are  experienced  in  the 
nerve  region  that  is  about  to  be  affected ;  pricking  sensations 
are  also  felt,  which  recur  more  and  more  frequently ;  often  for- 
mication also,  or  abnormal  sensation  of  cold,  and  rarely  a  feel- 
ing of  general  indisposition.  It  is  but  seldom  that  neuralgia 
supervenes  quite  suddenly,  and  risps  at  once  to  its  full  inten- 
sity. The  neuralgic  attack  or  paroxysm  is  specially  character- 
ized by  the  occurrence  of  the  most  severe  pain  in  a  definite 
region  of  the  body,  or  in  a  definite  nerve  territory.  The  painj 
may  present  different  characters;  for  the  most  part  the  patient  [ 
describes  them  as  boring,  tearing,  cutting,  darting  like  light- 
ning, and  more  rarely  as  burning.  Their  intensity  varies  from 
moment  to  moment,  and  they  may  graduall}''  rise  to  the  greatest 


Loo.  cit.,  p.  51. 
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severity,  when  tlie  sufferer  can  no  longer  find  words  to  describe 
tliem,  whilst  he  gives  vent  to  the  wildest  exclamations,  and  is 
urged  almost  to  desperation.  If  the  nerve  be  examined  during 
an  attack,  several  very  painful  points  may  be  found,  which  are 
extremely  sensitive  to  pressure  (painful  spots,  Schmerzpunkte, 
points  douloureux),  and  appear  to  be  the  centres  and  starting- 
points  of  the  pain.  In  many  cases  more  or  less  distinctly 
marked  hypersesthesia,  and  in  others  anaesthesia  of  the  nerve 
region  affected  is  present. 

At  the  height  of  the  paroxysm  irradiation  of  the  pain  fre- 
quently occurs  to  more  or  less  remote  sensory  nerves,  and  espe- 
cially to  the  symmetrical  nerves  of  the  opposite  side  of  the  bod}'-. 
In  neuralgise  affecting  mixed  as  well  as  purely  sensory  nerves, 
distinct  motor  phenomena  are  not  unfrequently  seen,  such  as 
trembling,  tonic  and  clonic  cramps,  etc.  The  mobility  of  the 
part  is  almost  always  interfered  with,  on  account  of  the  intense 
pain  that  accompanies  every  movement,  and,  more  rarely  and 
at  a  later  period,  in  consequence  of  actual  motor  debility  or 
paralysis. 

Vaso-motor  phenomena  occur  early  in  the  disease,  and  are 
often  very  remarkable ;  many  attacks  commence  with  singular 
paleness  of  the  skin,  which  is  soon  exchanged  for  increased  red- 
ness. Horripilation,  as  well  as  persistent  and  abnormal  sensa- 
tions of  cold  or  heat,  consequent  on  anomalies  of  the  cutaneous 
circulation,  are  not  unfrequent. 

Disturbances  of  secretion  also  occur,  especially  in  neural- 
gias affecting  nerves  that  ordinarily  govern  the  functional  activ- 
ity of  secreting  organs.  Copious  lacluymation  and  profuse  sali- 
vation are  amongst  the  m,ost  frequent  of  such  phenomena ; 
increased  urinary  secretion  and  sweating  are  also  occasionally 
met  Avith. 

General  indisposition  is  scarcely  ever  an  accompaniment  of 
the  attaclvs  ;  the  thermometer  shows  no  increase  in  the  tempera- 
ture of  the  body  ;  the  pulse  remains  of  normal  frequency,  or  is 
somewhat  retarded ;  the  psychical  functions  remain  intact,  or  at 
most,  when  the  paroxysms  are  very  violent,  become  somewhat 
impaired  by  the  intensity  of  the  pain. 

A  neuralgic  attack  presenting  such  symptoms  as  these  may 
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last  for  a  very  variable  period,  sometimes  ceasing  in  the  course 
of  a  few  minutes,  at  otliers  continuing  for  half  an  hour,  or  for 
several  hours,  during  the  whole  of  which  time  the  patient  is 
racked  with  pain.  The  attacks  seldom  last  longer  than  this,  or 
if  they  do,  thej^  may  be  regarded  as  a  series  of  attacks  following 
one  another  with  rapidity.  As  the  attacks  draw  to  an  end,  the 
pain  sometimes  ceases  quite  suddenly,  but  for  the  most  part  it 
gradually  diminishes,  the  commencing  intermission  being  often 
interrupted  by  a  few  lightning-like  pains.  A  condition  of  com- 
plete or  relative  freedom  from  pain,  with  a  corresponding  feeling 
of  comfort,  now  sets  in,  and  it  is  only  after  very  violent  attacks 
that  any  exhaustion  or  depression  remains. 

A  period  now  follows  in  which  pain  and  all  the  other  pheno- 
mena of  the  disease  entkely  disappear ; — we  have  then  com- 
plete intermission  of  pain ;  or  some  slight  pain  and  tenderness 
remain,  and  the  painful  spots  are  still  present ; — the  neuralgia 
is  then  said  to  have  remitted.  This  period  may  also  last  for 
a  very  variable  period,  on  the  duration  of  which  the  return 
of  the  attack  depends,  and  this  may  occur  in  the  course  of  a  few 
minutes,  or  of  some  hours,  days,  weeks,  or  even  months.  The 
return  of  the  disease  after  an  interval  of  a  certain  number  of 
hours  or  days  is  not  uncommon  ;  the  affection  is  then  said  to  be 
a  typical  or  periodic  neuralgia. 

The  recurrence  of  the  attack  often  takes  place  without  any 
appreciable  cause,  that  is  to  say,  quite  spontaneously  ;  there  are 
certain  conditions,  however,  which  are  in  many  cases  capable  of 
immediately  inducing  an  attack,  such  as  slight  irritation  of  the 
skin,  a  draught  of  cold  air,  movement  of  the  affected  part, 
the  performance  of  certain  natural  functions,  psychical  emo- 
tions, etc.,  and  the  patient  having  acquired  a  knowledge  of 
these  by  experience  may  be  observed  to  avoid  them  with  the 
greatest  solicitude. 

As  the  disease  progresses,  the  severity  of  the  attacks  increases 
to  a  certain  point,  at  which  it  remains  stationary  or  commences 
gradually  to  decline.  The  attacks  often  recur  with  special  fre- 
quency at  certain  times  and  occasions.  In  old  and  protracted 
cases  other  phenomena  make  their  appearance,  such  as  trophic 
and  severe  motor  disturbances,  disorder  of  the  general  health, 
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aneemia,  extreme  nervousness,  and  finally  even  psycliical  ail- 
ments may  complicate  tlie  picture  of  the  chronic  form  of  neu- 
ralgia. 

The  number  and  violence  of  the  attacks  undergoing  gradual 
diminution,  more  or  less  rapid  recovery  takes  place,  which  is 
the  most  common  termination  of  the  disease ;  but  instances  are 
not  wanting  in  which  it  may  become  chronic,  and  persist  for 
years ;  and  lastly,  it  may  be  quite  incurable,  and  the  patient 
once  afflicted  with  it  may  remain  so  for  the  rest  of  his  life. 

The  above  general  account  of  the  disease,  though  drawn  from 
the  observation  of  a  great  number  of  cases,  is  by  no  means 
exhaustive,  and,  on  the  other  hand,  as  the  consideration  of  the 
several  symptoms  and  the  different  forms  of  neuralgia  v/ill 
show,  all  these  phenomena  do  not  appear  in  every  case. 

~.  Analysis  of  tlie  Seneral  Symptoms. 

Pain. — This  is  decidedly  the  most  prominent  of  all  the  phe- 
nomena in  every  form  of  neuralgia.  It  does  not,  however,  pre- 
sent any  such  perfectly  characteristic  feature  as  will  enable  us 
at  once  to  recognize  it  as  neuralgic.  It  is  a  purely  subjective 
symptom  ;  we  can  only  acquire  a  knowledge  of  it  from  the 
statements  of  the  patient,  and  these  statements  differ  materially 
in  different  cases.  The  pain  is  described  as  tearing,  boring, 
stabbing,  dragging,  and  sometimes  as  tensive  or  lightning-like, 
sometimes  as  glowing  or  burning,'  or  as  if  proceeding  from 
the  cut  of  a  knife,  and  it  may  be  felt  either  as  if  it  were  on 
the  surface  or  deeply  seated  and  in  the  bones  ;  descriptions  of 
pain  are  sometimes  given  to  the  effect  that  it  is  like  what  might 
be  caused  by  drawing  the  nerve  through  a  narrow  ring,  or  as  if 
the  part  of  the  body  were  being  torn  asunder,  etc.  In  one  case 
the  pain  will  be  felt  shooting  from  the  centre  to  the  peripherj'-, 
in  another  in  the  opposite  direction  (descending  and  ascending 

■  Weir  MitcheU  (Injuries  of  the  Nerves,  etc.  Philadelphia,  1872)  describes,  \mder 
the  name  of  causalgia,  a  very  frequent  and  characteristic  form  of  pain  following  gun- 
shot wounds,  which  consists  of  a  violent  burning  pain  occurring  in  the  peripheric 
region  of  distribution  of  the  nerve  affected,  and  especially  in  the  hand  and  foot,  and 
which  can  only  be  assuaged  by  the  constant  application  of  cold  water  to  the  skin. 
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neuralgia) ;  in  sliort,  very  different  accounts  are  given,  which, 
however,  have  this  feature  in  common,  that  tliey  describe  the 
pain  as  being  of  great  sevierity,  and  especially  of  very  varying 
intensity.  The  localization  of  the  pain  likewise  varies  very 
much ;  sometimes  it  is  in  a  fixed  spot,  sometimes  it  changes 
about  among  several ;  usually  it  is  felt  at  some  depth  beneath 
the  skin,  and  it  is  often  directly  referred  to  a  nerve  trunk,  so  that 
patients  who  are  perfectly  uneducated  will  frequently  trace  the 
course  of  a  nerve,  with  great  precision,  in  their  description  of 
the  painful  parts.  This  fact,  that  the  trunk  of  a  nerve  appears 
to  be  painful  throughout  a  certain  part  of  its  course,  is  most 
easily  explained  by  conceiving  that  the  nervi  nervorum,  so 
minutely  described  of  late  by  Sappey  and  others,  are  also 
implicated. 

The  pain  of  neuralgia  is  capable  of  being  augmented  in  inten- 
sity by  various  external  conditions  :  amongst  them  we  may  par- 
ticularly notice  motion  of  the  affected  part,  which  is  much 
dreaded  by  the  patient ;  so  that  in  facial  neuralgia,  speaking 
and  mastication, — in.  intercostal  neuralgia,  deep  respiration — and 
in  sciatica,  the  movements  of  locomotion  are  carefully  avoided. 
In  some  rare  instances  the  pain  is  relieved  by  movement  of  the 
part.  Irritation  of  the  skin,  cold  air,  cold  water,  and  especially 
the  light  contact  of  external  bodies  with  the  skin,  produce  an 
attack  of  pain  ;  whilst  it  may  often  be  seen  that  the  patients  are 
relieved  by  firm  pressure  on  the  painful  part,  and  frequently  re- 
sort to  the  strangest  means  of  obtaining  this  relief.  There  is  great 
difference  in  the  intensity  of  the  neuralgise  of  the  different 
nerves  ;  it  is  true  that  all  the  forms  present  cases  of  very  great, 
and  of  less  intensity,  nevertheless  it  appears,  from  accounts  given 
by  patients,  that  the  most  atrocious  pain  is  felt  in  severe  cases  of 
neuralgia  of  the  fifth  nerve,  and  next  to  this  in  point  of  seve- 
rity is  the  pain  in  sciatica.  Attempts  have  been  made  to 
draw  some  inference  as  to  the  localization  of  the  cause  of  the 
pain  from  its  varying  intensity  and  quality  (Benedict).  But 
this  does  not  appear  to  afford  much  help  to  us,  and  at 
most  it  may  only  lead  us  to  diagnosticate,  with  some  degree 
of  probability,  neuralgic  pains  brought  on  by  some  peri- 
pheric cause,  from  those  that  are  produced  by  a  central  cause 
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(excentric).  (See  for  furtlier  details  tlie  section  on  Diag- 
nosis.) 

Moreover,  it  would  ajDpear  from  a  general  consideration  of 
neuralgic  pain,  and  from  tlie  mode  in  wliicli  it  sj)reads,  that  we 
have  not  so  much  to  do  with  excitation  of  the  xDeripheric  termi- 
nations of  the  sensory  nerves,  as  with  excitation  at  certain  points 
in  their  course  where  numerous  sensory  fibres  unite  to  form  fas- 
ciculi and  trunks,  whether  this  be  in  peripheric  nerves,  or  in  the 
posterior  roots,  or  in  the  central  organs. 

Painful  Points. — These,  which  were  originally  alluded  to  by 
Berard,  were  first  carefully  investigated  and  described  by  Val- 
leix,  under  the  term  '■^points  douloureux,''^  and  have  been  the 
object  of  numerous  researches  and  much  discussion.  Their  sig- 
nificance in  the  pathology  of  neuralgia  has  been  much  over- 
estimated. The  facts  are  simply  these  :  If  we  examine  the  part 
which  is  the  seat  of  pain  during  a  neuralgic  attack,  we  shall 
usually  find  one  or  more  points  that  are  extremely  sensitive  to 
the  pressure  of  the  tip  of  the  finger  or  any  similar  body.  These 
points  are  usually  quite  circumscribed,  and  sometimes  are,  and 
sometimes  are  not,  the  seats  and  centres  of  radiation  of  sponta- 
neous pain.  Pressure  upon  them  produces  very  acute  pain,  and 
is  capable  of  increasing  the  intensity  of  the  neuralgic  attack, 
or  even  of  bringing  one  on.  These  painful  points  are  most 
strongly  marked  during  the  paroxysm,  and  their  sensitiveness 
stands  in  nearly  direct  relation  with  the  intensity  of  the  pain ; 
in  accordance  with  this  we  find  that  they  are  either  altogether 
absent  or  but  slightly  painful  in  the  period  when  the  pain  has 
remitted,  though  occasionally  cases  occur  in  which  the  painful 
points  are  discoverable  in  the  periods  of  remission,  and  in  some 
instances  pressure  on  them  will  produce  an  attack.  Furtlier 
inquiry  shows  that  in  order  to  excite  pain  the  pressui'e  must  be 
directed  upon  the  parts  lying  at  some  depth  beneath  the  skin, 
since,  if  a  fold  of  the  skin  is  pinched,  a  different  kind  of  j^ain  is 
felt  than  that  which  is  experienced  when  the  painful  spots  are 
pressed.  Care  should  therefore  be  taken  not  to  confound  the 
coincident  hypersesthesia  of  the  skin  over  the  painful  points 
with  the  pain  caused  by  pressure  upon  them.  If  the  pres- 
sure is  increased  to  a  certain  degree,  and  then  maintained  for 
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some  time,  the  pains  often  disappear  gradually,  and  a  certain 
period  must  then  elapse  before  the  same  point  again  becomes 
l^ainful  on  pressure. 

Careful  investigation  shows  clearly  that  all  or  the  greater 
number  of  painful  points  are  to  be  found  in  those  parts  of  the 
skin  beneath  which  nerve  trunks  or  branches  lie.  As  a  general 
rule,  there  are  only  a  few  points  in  the  course  of  a  nerve  which 
are  thus  painful,  but  it  is  not  uncommon  to  find  the  nerve  sensi- 
tive to  pressure  throughout  its  whole  course.  There  are  certain 
parts  of  the  neiTe  that  are  specially  liable  to  present  such 
painful  ]3oints,  such  as  the  points  of  emergence  from  aper- 
tures, canals,  or  grooves  in  bone,  the  ]Doints  where  ajDoneuroses  or 
muscles  are  traversed  by  nerves,  or  where  these  divide  or  give  off 
branches,  and  where  they  lie  on  a  hard  bed  and  can  be  easily 
compressed.  It  is  obvious,  then,  that  in  the  greater  number  of 
neuralgise  several  painful  points  may  be  found,  and  that  particu- 
lar nerves  present  anatomical  peculiarities  that  are  favorable  to 
the  occurrence  of  such  points.  Valleix  has  studied  and  estab- 
lished the  position  of  painful  points  with  great  care,  and  we 
shall  describe  them  in  detail  when  speaking  of  the  several  forms 
of  neuralgia.  Trousseau  states  that  in  all  neuralgifB  the  spinous 
processes  of  the  vertebrae  beneath  which  the  nerves  affected  are 
given  off  from  the  cord  are  painful  on  pressure,  and  regards  this 
pamful  point,  which  he  terms  the  "apophysial  point,"  as  a 
constant,  and,  in  a  diagnostic  point  of  view,  extremely  important 
criterion  in  neuralgia. 

As  a  rule,  no  changes  are  observed  in  the  painful  points ;  the 
skin  is  neither  reddened  nor  swollen,  nor  is  anything  abnormal 
to  be  found  beneath  them,  though  Anstie  states  that  in  some 
cases  the  periosteum  has  been  found  to  be  somewhat  thickened. 
The  same  observer  also  states  that  the  painful  points  are  in 
many  cases  absent  in  the  beginning  of  the  neuralgia,  and  only 
make  their  appearance  after  it  has  lasted  some  time.  The  dis- 
covery of  the  painful  points  is  effected  by  careful  palpation 
with  the  fingers,  and  the  pathological  conditions  present  may  be 
recognized  with  great  facility  by  a  comparison  with  the  cor- 
responding part  of  the  opposite  side. 

The  frequency  of  the  occurrence  of  the  painful  points  in  neu- 
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ralgia  lias  also  been  considerably  overestimated  by  Valleix,  wlio, 
in  fact,  appears  to  have  never  failed  in  discovering  them.  Nearly 
all  the  recent  and  more  careful  observers  are,  however,  opposed 
to  him  on  this  point,  as  Eomberg,  Schuh,  Hasse,  Eulenburg, 
Trousseau,  Anstie,  etc.  Romberg  has  drawn  attention  to  certain 
conditions  which  perhaps  afford  an  explanation  of  the  differing 
statements  made  by  different  observers,  as,  for  example,  the 
varying  amount  and  duration  of  the  pressure  applied,  the 
sensitiveness  of  the  nerve  trunk  and  of  the  superjacent  skin. 
Eulenburg  (loc.  cit.,  p.  43)  states  that  he  found  them  in  rather 
more  than  half  the  cases  that  came  under  his  care,  whilst  he 
failed  to  discover  them  in  the  remainder.  I  may  also  remark  that 
in  a  considerable  number  of  my  own  cases  it  was  impossible  even 
with  the  most  conscientious  care  to  demonstrate  their  existence. 
But  if  this  be  the  case,  the  semiological  and  diagnostic  value 
attributed  to  them  by  Yalleix  is  considerably  diminished,  and 
no  conclusion  can  be  drawn  from  their  absence  in  regard  to  the 
diagnosis  of  neuralgia  in  any  particular  case. 

The  pathological  significance  of  the  painful  points,  and  their 
pathogenesis,  are  undoubtedly  obscure,  and  very  different  opin- 
ions have  been  expressed  in  regard  to  them.  It  has  been  sug- 
gested, for  example,  that  some  local  irritation  or  inflammation  is 
always  present  in  the  nerve,  and  Lender  has  endeavored  to  esta- 
blish this  view  by  contending  that  such  local  inflammation  con- 
stitutes the  primary  and  essential  feature  of  neuralgia.  Anstie 
considers  it  to  be  probable  that  the  painful  points  are  in  most 
instances  the  result  of  vaso-motor  paralysis,  the  mode  of  action 
of  which,  however,  he  does  not  further  explain.  Eulenburg 
draws  attention  to  the  fact  that  where  local  centres  of  irritation 
exist,  the  irritations  proceeding  from  them  peripherically  may 
occasion  abnormally  strong  excitations— the  so-called  conduction 
hyperjestliesise — and  that  some  of  the  painful  points  may  perhaps 
be  referable  to  these.  It  may  further  be  noticed  that  in  general 
hyperfesthesia  of  the  entire  length  of  ^the  nerve,  certain  points 
of  it,  owing  to  their  anatomical  disposition,  Mali  be  specially 
exposed  to  pressure,  and,  consequently,  liable  to  the  formation 
of  painful  points.  Lastly,  the  participation  of  the  nervi  ner- 
vorum in  the  hyperjesthesia  may  not  be  uninfluential  in  produc- 
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ing  great  local  sensitiveness  to  pain.  'No  positive  evidence,  how- 
ever, can  be  adduced  for  any  of  the  foregoing  possible  causes  of 
painful  points.  And  it  is  probable  that  in  different  instances 
one  or  the  other  may  be  the  real  one.  We  must  rest  contented 
with  having  established  the  fact  that  in  the  course  of  neuralgic 
affections  of  sensory  nerves,  conditions  of  increased  excitabil- 
ity, which  are  for  the  most  part  of  a  transitory  nature,  occur  at 
certain  points,  and  render  them  painful  on  pressure.  It  is,  conse- 
quently, not  improbable  that  this  exalted  excitability,  like  the 
neuralgic  pain  itself,  is  only  a  symptom  (Theilerscheinung)  of 
that  still  imperfectly  understood  trophic  disturbance  in  the 
nerves  which  we  have  already  sought  to  render  probable  as  the 
essential  cause  of  neuralgia ;  from  the  various  seat  and  various 
extent  of  this  trophic  disturbance  the  presence  or  absence  of 
painful  points  in  the  several  cases  of  neuralgia  would  then 
receive  its  explanation. 

Concomitant  Sensory  Symptoms. — One  of  the  most  frequent 
j)henomena  in  neuralgia  is  the  irradiation  of  the  pain  to  other 
sensory  nerves.  When  the  jDaroxysm  is  at  its  height  an  exten- 
sion of  the  pain  to  neighboring,  and  not  infrequently  to  more  or 
less  distant  nerves,  is  usually  observed  to  take  place  in  the  first 
instance  to  other  branches  of  the  same  nerve  trunk,  as,  for 
example,  when  one  branch  of  the  fifth  is  primarily  affected  it 
spreads  to  the  two  others ;  next,  to  the  corresponding  nerves  on 
the  opposite  side  of  the  body,  as,  for  example,  from  one  sciatic  to 
the  other  ;  and  lastly  to  quite  different  nerve  territories,  as  from 
one  of  the  intercostal  nerves  to  the  fifth.  These  radiated  pains 
are  in  general  less  intense  than  the  original  one,  their  duration  is 
shorter,  they  begin  to  be  felt  when  the  paroxysm  has  reached  its 
height,  and  disappear  again  before  it  has  completely  subsided. 
They  are  particularly  liable  to  occur  in  nervous  and  excitable 
subjects.  We  can  only  explain  this  by  supposing  that  in  the 
gray  substance  of  the  central  organs  the  stimulation  of  sensory 
ganglion  cells  extends,  in  consequence  of  their  manifold  inter- 
communications, to  other  ganglion  cells  not  primarily  affected, 
and  is  then  referred  to  the  periphery  in  accordance  with  the  law 
of  excentric  projection.  As  in  such  transference  of  excitation 
to  nerve  paths  not  usually  or  physiologically  in  action,  great 
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resistances  liave  to  be  overcome,  it  is  evident  why  the  radiated 
pains  first  occur  during  the  height  of  the  paroxysm,  and  for 
the  most  part  in  those  who  are  highly  excitable.  We  have  no 
more  precise  information  on  this  point.  The  cases  of  spreading 
and  transference  of  neuralgia  from  one  nerve  territory  to  another 
are  to  be  distinguished  from  these  simply  irradiated  pains, 
though  perhaps  the  conducting  paths  are  the  same  in  both 
instances.  It  is  not  uncommon  for  neuralgia  of  one  branch  of 
the  fifth  nerve  to  shift  to  another,  or  for  neuralgia  to  pass  from 
the  occipital  to  the  fifth  nerve,  in  which  case  there  is  a  certain 
amount  of  independence  in  the  alfection.  In  such  cases  we  are 
dealing  with  an  actual  extension  of  the  neuralgic  trophic  disturb- 
ance, which  probably  takes  place  by  the  intermediation  of  the 
central  organs  ;  in  irradiation,  on  the  other  hand,  we  have  a  tran- 
sient excitation  which  is  simiDly  transmitted  from  another  centre 
of  irritation,  and  is  dependent  upon  this.  The  alternation  and 
metastasis  of  neuralgife  from  one  nerve  territory  to  another  can- 
not be  regarded  as  a  phenomenon  of  irradiation,  but  rather  as  a 
local  change  of  place  of  the  neuralgic  trophic  disturbance,  which 
is  doubtless  also  effected  through  the  central  nervous  system. 

In  addition  to  the  neuralgic  pain  there  may  be  observed, 
though  not  very  frequently,  in  the  region  to  which  the  affected 
nerve  is  distributed,  subjective  or  various  parsesthesic  sensations 
of  a  peculiar  kind,  which  are  variously  described  as  formication, 
creeping  and  woolly  sensations,  and  numbness.  These  sensa- 
tions frequently  persist  through  the  period  of  remission,  but  are 
less  distinctly  perceived,  or  at  least  are  less  regarded  during  the 
paroxysm,  on  account  of  the  attention  being  directed  to  the 
pain.  Their  nature  and  mode  of  origin  still  remain  obscure, 
though  amongst  the  more  remote  causes  macroscopic  lesions  of 
the  affected  nerve  may  be  mentioned,  and  especially  is  it  the 
case  that  persistent  and  strongly  marked  sensations  of  numb- 
ness are  suggestive  of  the  development  of  organic  disease  in  the 
nerve  trunk.  The  slighter  grades  may,  however,  on  the  other 
hand,  be  produced  by  other  causes. 

These  subjective  parsesthesise  are  not  unfrequently  associated 
with  disturbances  of  sensibility  which  can  be  proved  objec- 
tively," and  which,  moreover,  often  exist  without  subjective 
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sensations.  These  disturbances  sIioav  tliemselves  as  hyperces- 
thesia  or  ancEsthesia  of  the  sJdn  in  the  region  supplied  by  the 
affected  nerves.  Tiirck  first  described  tliese  phenomena  in  1850, 
and  ascertained  that  there  was  slight  ana3sthesia  of  the  sur- 
face of  the  skin  with  coincident  hyperaesthesia  of  the  deeper 
layers  of  tissue.  Trousseau  describes  hypersesthesia  of  the 
skin  as  a  common  symptom  in  many  forms  of  neuralgia  ;  he  also 
mentions  anfEsthesia,  which  always  supervenes  later  than  hy- 
peresthesia, and  in  all  probability  depends  on  deeper-seated 
changes  of  the  tissues.  Traube  maintains  that  these  symptoms 
may  also  be  observed  in  those  periods  of  the  disease  that  are 
free  from  pain.  Anstie  found  that  diminution  of  the  tactile 
sensibility  was  an  almost  constant  phenomenon  of  neuralgia. 
Nothnagel  has  investigated  these  symptoms  more  minutely  still, 
and  has  established  the  following  facts  in  a  great  number  of 
cases :  In  neuralgise  of  the  nerves  of  the  extremities,  without 
any  demonstrable  anatomical  lesions,  an  alteration  of  the  tactile 
sensibility  of  the  skin  is  invariably  present,  either  in  the  form  of 
hypera3sthesia  (or,  more  correctly  speaking,  hyperalgesia)  or  of 
anjEsthesia.  These  phenomena  stand  in  a  certain  definite  rela- 
tion to  the  persistence  and  duration  of  the  neuralgia.  At  the 
commencement  hyperalgesia  of  the  skin  is  present,  and  at  a  later 
period  diminution  of  the  sensibility.  These  disturbances,  how- 
ever, can  for  the  most  part  only  be  discovered  by  very  careful 
testing  and  comparison  with  the  opjDosite  side,  because  they  are 
not  strongly  marked.  Such  symptoms  are  usually  limited  to  the 
region  of  distribution  of  the  affected  nerve,  but  cases  are  also 
met  with  in  which,  with  quite  limited  neuralgia,  the  concomitant 
disturbance  of  sensibility  affects  the  whole  of  the  same  side  of 
the  body.  As  a  rule  (though  certainl}^  not  without  exception) 
in  recent  neuralgise  (having  a  duration  of  from  two  to  eight 
weeks)  there  is  hyperalgesia  of  the  skin ;  in  older  neuralgise, 
anfcsthesia.  The  modifications  of  sensibility  are  also  present, 
though  less  strongly  marked,  in  the  painless  intervals ;  after 
the  disappearance  of  the  neuralgia  they  usually  quickly  vanish. 

I  have  paid  particular  attention  to  these  symptoms  in  a 
large  number  of  cases,  and  have  satisfied  myself  that  Nothna- 
gel's  statements  are  in  general  correct.    I  have,  however,  met 
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with  a  few  cases  of  pure  neuralgia,  in  wliicli  neither  hyperal- 
gesia nor  aiiassthesia  could  be  detected  by  the  most  careful 
investigation.  In  several  instances,  moreover,  I  have  observed 
well-marked  anassthesia  at  a  very  early  period  (within  the  lirst 
week) ;  whether  the  diminution  of  sensibility  affecting  one-half  of 
the  body,  observed  by  Berger '  after  gunshot  wounds  (with- 
out lesion  of  any  large  nerve  trunk),  belongs  to  this  Category  of 
symptoms  or  not  may  still  be  regarded  as  doubtful. 

The  explanation  of  these  phenomena  is  beset  with  no  small 
difficulties  ;  the  anfesthesia  in  the  various  forms  of  neuralgise 
is  often  referable  to  perfectly  obvious  causes ;  thus  in  many 
cases,  in  which  ansesthesia  of  the  conducting  organs  is  present, 
the  neuralgia  may  be  attributed  to  the  presence  of  tumors  or 
other  conditions  producing  pressure,  to  organic  lesions  in  the 
central  organs,  or  to  peripheric  neuritis  ;  and  in  other  cases  the 
cutaneous  ansesthesia  may  result  from  spasmodic  contraction  of 
the  arteries.  A  number  of  cases,  however,  present  themselves  in 
which  such  conditions  can  neither  be  demonstrated  nor  even 
admitted  to  be  present.  Since  Nothnagel  has  pointed  out  that 
similar  disturbances  of  cutaneous  sensibility  occur  in  a  variety 
of  other  painful  (but  not  neuralgic)  affections,  it  cannot  be 
admitted  that  we  are  here  dealing  with  a  symptom  of  true  neu- 
ralgic trophic  disturbance,  and  the  view  of  ISTothnagel  becomes 
not  improbable,  that  the  pain  itself  occasions  the  variations  of 
the  cutaneous  sensibility,  including  both  the  hyper CBsthesia 
and  the  ancesthesia.  This,  however,  by  no  means  clears  up 
the  matter,  and  further  hypotheses  are  needed  to  explain  the 
process.  Nothnagel  locates  these  processes,  in  most  cases,  in 
the  central  organ,  and  considers  the  ansesthesia  to  result  from 
exhaustion  produced  by  the  pain,  and  the  liypersesthesia  to  be 
due  to  diminished  resistance  to  conductivity  on  the  part  of  the 
sensory  central  apparatus.  This  does -not  exclude  the  fact  that 
increased  or  diminished  resistance  to  conduction  (conduction 
ansesthesia  and  liypersesthesia)  maj^  be  caused  in  the  peripheral 
nerves  by  the  neuralgia  itself,  which  can,  however,  onl}^  afford 
an  explanation  of  those  disturbances  of  sensibility  that  affect 
the  region  of  distribution  of  the  neuralgically  affected  nerves. 

1  Berger^  Berlin,  klinische  Wochenschrifb,  1871,  No.  20. 
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(For  further  particulars  in  regard  to  this  hypothetical  attempt 
to  explain  the  phenomena,  see  Nothnagel,  loc.  cit.) 

Concomitant  Motor  Phenomena.— These  are  phenomena  of 
extremely  common  occurrence  in  neuralgia,  and  two  classes 
ma}'-  be  distinguished :  1,  Those  which  result  from  the  direct 
iniluence  of  the  neuralgia,  or  of  the  morbid  changes  causing  the 
neuralgia,  npon  the  motor  nerves  ;  and  2,  those  that  originate  in 
an  indirect  manner,  througli  the  intermediation  of  the  central 
nervous  system,  and  therefore  by  retiex  action.  The  former  can, 
of  course,  only  occur  in  mixed  nerves  or  in  various  diseases  of 
the  central  organs  which  affect  both  sensory  and  motor  appa- 
ratns  ;  the  latter  only  in  neuralgia  of  purely  sensory  nerves. 

Direct  motor  disturbances  appear  either  in  the  form  of  con- 
vulsive or  of  paralytic  symptoms.  All  possible  grades  of  motor 
irritation  may  be  observed,  from  fibrillar  contractions  and  slight 
muscular  twitches  to  tremors,  contractions,  spasms,  and  even 
fully  developed  and  severe  convulsions,  such  results  being  not 
uncommon  in  sciatica.  Distinct  paretic  or  even  paralytic  phe- 
nomena are  usually  observed  in  the  later  stages  of  the  disease, 
that  is,  muscular  debility,  gradually  increasing  to  complete 
paralysis ;  and  great  care  must  be  taken  to  distinguish  these 
from  that  voluntary  rest  and  immobility  of  the  limbs  which  is 
occasioned  by  fear  of  bringing  on  an  attack  of  pain.  These 
S3''mptoms  are  always  limited  to  the  region  of  distribution  of  the 
mixed  nerves  affected  with  the  neuralgia.  The  explanation  of 
these  phenomena  is  to  be  sought,  in  the  greater  number  of 
cases,  in  the  gradual  extension  of  the  morbid  changes  causing 
the  neuralgia,  such  as  tumors,  neuritis,  contraction  of  cicatri- 
ces, to  the  motor  nerves  running  in  the  same  trunk ;  the  inci- 
pient symptoms  are  consequently  those  of  irritation,  and  the 
later  ones,  when  the  lesions  are  more  serious,  those  of  para- 
lysis, the  latter  resulting  from  the  more  or  less  complete  abo- 
lition of  the  power  of  conduction.  It  is  quite  intelligible  that 
distinct  paralytic  symptoms  may  occur  in  motor  nerves  in 
cases  where  the  sensibility  has  not  been  materially  interfered 
with,  since  experience  has  shown  that  motor  nerves  are 
much  less  capable  of  resisting  injurious  agencies  than  sensory 
ones. 
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The  reflex  motor  phenomena  are  exclusively  those  of  irrita- 
tion ;  up  to  the  present,  at  least,  there  has  been  no  ground  for 
the  belief  that  reflex  paralyses  occur  in  the  so-called  external 
neuralgife,  though  from  the  results  of  Lewisson's  experiments 
with  severe  irritation  of  the  internal  organs,  there  seems  to  be 
a  possibility  of  their  occurrence.  The  reflex  phenomena  of 
irritation  are  best  marked  and  most  frequently  seen  in  neu- 
ralgic© of  the  fifth  nerve,  where  they  appear  in  the  form  both 
of  tonic  and  clonic  spasms  (blepharospasm  and  the  .like)  in 
the  muscles  supplied  by .  the  facial ;  these  symptoms  must, 
however,  be  carefully  distinguished  from  the  direct  motor  dis- 
turbances occurring  in  the  muscles  of  mastication,  which  are 
supplied  by  the  fifth  itself.  In  neuralgia3  affecting  mixed  nerves, 
phenomena  of  muscular  contraction  in  the  form  of  spasms, 
tremors,  convulsions,  contractions,  etc.,  are  not  unfrequent. 
These  can  be .  the  more  certainly  regarded  as  true  reflex  phe- 
nomena when  the  region  afl'ected  is  different  from  that  sup- 
plied by  the  nerves  affected  with  neuralgia.  The  explanation  of 
all  these  symptoms  may  easily  be  deduced  from  the  well-known 
physiological  laws  of  reflex  action.  They  are  more  violent,  and 
embrace  a  wider  area  in  proportion  as  the  neuralgia  is  more 
intense,  and  in  many  light  cases  they  are  entirely  absent.  Their 
occurrence  is  favored  by  the  nervous  diathesis,  and  the  con- 
dition that  has  been  termed  convulsibility.  We  may  associate 
with  these  phenomena  the  fact  observed  by  Tiirck,  that  the 
pulse  diminishes  in  frequency  in  severe  neuralgic  paroxysms. 
Anstie,  who  corroborates  this  fact,  even  speaks  of  a  transient 
but  complete  arrest  of  the  heart's  action.  The  latter  observer 
also  alleges  that  paralytic  affections  of  internal  organs  contain- 
ing smooth  muscular  fibres  are  amongst  the  most  frequent  phe- 
nomena in  neuralgia,  and  mentions  paralysis  of  the  bladder, 
paralytic  distention  of  the  colon,  etc.,  occurring  as  consequences 
of  various  neuralgise  of  the  pelvic  organs  and  of  the  external 
genitals.    This,  however,  in  my  opinion,  requires  confirmation. 

Yaso-motor  Concomitant  Symptoms. — The  occurrence  of  tliese 
complicates,  in  many  cases,  the  picture  of  neuralgia.  Here, 
also,  symptoms  of  irritation  and  of  paralysis  may  be  observed. 
At  the  commencement  of  the  paroxysms  contraction  of  the 
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muscnlar  tissue  of  the  vessels  is  usually  most  marked,  and 
the  skin  is,  accordingly,  then  observed  to  be  pale,  and  there 
is  a  sensation  of  coldness,  etc.,  and  these  conditions  may 
last  a  long  time ;  but  in  most  instances  the  phenomena  of 
vaso-motor  paralysis  soon  supervene,  a  diffused  and  more  or 
less  vivid  redness  of  the  skin,  and  of  such  parts  of  the  mucous 
membranes  as  are  visible,  occurs,  and  some  tumefactioii,  as 
well  as  those  secretory  and  trophic  disturbances  which  it  is 
legitimate  to  refer,  in  part  at  least,  to  vaso-motor  paralysis, 
may  be  present.  Such  vaso-motor  disturbances  may  be  particu- 
larly observed  affecting  the  skin  of  the  face,  the  conjunctiva,  arid 
the  mucous  membrane  of  the  nose  in  facial  neuralgia.  Amongst 
the  remaining  neuralgise  sciatica  is  that  which  is  especially  liable 
to  be  complicated  with  phenomena  attributable  to  vaso-motor 
disturbance.  These  may  either  be  limited  to  the  region  of  the 
neuralgically  affected  nerves  (that  is  to  say,  the  territory  of  dis- 
tribution of  the  vaso-motor  nerves  contained  in  them),  or  they 
are  extended  over  a  larger  area,  in  which  case  conclusions  can 
often  be  drawn  in  regard  to  the  seat  of  the  neuralgia.  The  larger 
vessels  not  unfrequently  take  part  in  these  disturbances,  the 
arteries  appearing  dilated  and  beating  more  strongly ;  whilst 
sphygmographic  tracings  supply  evidence  that  at  the  commence- 
ment of  the  attack  the  tension  of  the  arteries  is  increased,  and 
that  at  a  later  period  there  is  diminished  tension  and  marked 
dicrotism  of  the  pulse  wave. 

In  vaso-motor  disturbances,  as  in  motor  disturbances  gener- 
ally, a  double  mode  of  origin  is  possible,  first,  by  direct,  and 
secondly,  by  reflex  action  on  the  vascular  nerves.  Unfortu- 
nately the  results  of  the  numerous  physiological  investigations 
into  the  effect  of  reflex  action  upon  the  vaso-motor  nerves 
are  not  sufficiently  concordant  to  permit  any  positive  conclu- 
sions to  be  drawn  in  regard  to  the  behavior  of  the  vaso-motor 
nerves  in  neuralgia ;  certain  experiments  have,  however,  demon- 
strated that  reflex  paralysis  of  vaso-motor  nerves  may  be  pro- 
duced by  powerful  irritation  of  sensory  nerves.  A¥e  may  with 
the  more  probability  admit  such  paralysis  of  the  vascular  nerves, 
reddening  of  the  skin,  etc.,  to  be  reflex,  when  they  prove  to 
be  widely  distributed  and  not  limited  to  the  particular  region 
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supplied  by  tlie  affected  nerves.  On  the  other  hand,  it  must 
be  remembered  that  such  paralyses,  like  motor  paralyses,  may 
originate  by  direct  action.  The  tetanic  condition  of  the  vaso- 
motor nerves  may  thus  originate  in  a  direct  or  in  an  indirect 
manner.  As  long  as  w^e  are  not  in  a  position  to  distinguish 
the  causes  acting  in  a  direct  from  those  acting  in  a  reflex 
mode,  with  certainty,  and  especially  so  long  as  Ave  do  not  possess 
precise  anatomical  information  in  regard  to  the  course,  origin, 
and  distribution  of  the  vaso-niotor  nerves,  and  their  relations  to 
the  mixed  nerves  running  with  them,  it  will  continue  to  be  futile 
to  draw  any  definite  conclusion  from  the  presence  and  characters 
of  vaso-motor  phenomena  in  regard  to  the  anatomical  seat  of 
neuralgia.  It  is  only  in  the  rarest  cases  that  the  diagnosis  of 
the  disease  is  materially  facilitated  and  assisted  by  this  means, 
and  then  only  by  the  consideration  of  the  accompanying  symj)- 
toms,  both  motor  and  sensory,  that  may  be  present. 

Concomitant  Secretory  Phenomena. — It  may  easily  be  con- 
ceived that  the  strong  irritation  of  the  sensory  nerves  that  exists 
in  neuralgia  exerts  an  influence  upon  the  secretions  dej)endent 
upon  these  nerves.  A  considerable  augmentation  of  the  various 
secretions  is  often  observed  in  neuralgia ;  thus  we  meet  with 
abundant  lachrymation,  profuse  nasal  catarrh,  and  salivation  in 
the  several  forms  of  neuralgia  of  the  fifth,  and  augmented  secre- 
tion of  milk  in  neuralgia  of  the  breast,  etc.  The  excitation  may, 
in  these  instances,  be  either  direct  or  refiex,  the  latter  being  the 
most  frequent.  In  many  instances  neuralgia  affects  the  uiinar}^ 
and  cutaneous  secretions.  In  some  instances  the  urine  is  abund- 
ant and  watery,  in  others  it  is  scanty.  The  secretion  of  sweat  is 
often  increased  during  the  paroxysms,  and  they  frequently  ter- 
minate with  copious  perspiration.  Nothing  positive,  however, 
can  be  stated  in  regard  to  the  exact  connection  of  these  phe- 
nomena with  the  neui-algia. 

Concomitant  Troioliic  PJienomena.— Under  this  heading  are 
included  a  whole  series  of  various  disturbances,  including  those 
which  are  usually  held  to  be  of  an  inflammatory  nature,  though 
after  the  insight  that  has  recently  been  gained  in  regard  to  the 
essential  changes  taking  place  in  inflammation  these  can  no 
longer  be  regarded,  in  the  ordinary  sense  of  the  word,  as  trophic 
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disturbances.  Two  large  groups  of  tliese  so-called  trophic  dis- 
turbances may  readily  be  distinguished  from  each  other. 

a.  Simple  QuaUtatioe  and  Qiiantitative  Changes  in  the  Nu- 
trition of  the  Tissues. — Amongst  these  the  first  to  be  mentioned 
is  a  change  in  the  color  of  the  hair,  which  has  been  repeatedly 
observed.  The  hah-  may  become  gray  or  white  in  the  part  to 
which  the  affected  nerve  is  distributed,  and  according  to  Anstie 
it  is  not  very  uncommon  for  the  discoloration  to  occur-  with  each 
attack,  whilst  the  natural  color  reappears  after  it ;  so  again  an 
increase  in  the  number  and  iJiicJcness  of  tlie  hairs  has  been 
occasionally  observed  by  Romberg,  ISTotta,  and  Anstie,  an  abund- 
ant growth  of  hair  appearing  in  parts  that  were  previously  quite 
bare  ;  lastly,  the  hair  may  fall  off  more  or  less  completely  in  the 
neuralgically  affected  region.  Anstie  has  also  called  attention 
to  the  greater  roughness  and  darker  pigmentation  of  the  skin 
in  those  parts  which  are  the  seat  of  neuralgia,  and  analogous 
conditions  are  found  in  the  excessive  formation  of  epithelium  on 
mucous  membranes ;  for  example,  thicker  epithelial  coating  on 
the  tongue  at  the  side  corresponding  to  that  of  the  face  affected 
with  facial  neuralgia. 

In  other  cases  we  meet  with  hypertrophy  and  thickening  of 
various  tissues.  Thus,  though  very  rarelj^,  thickening  of  the 
periosteum  and  of  the  bones,  increase  of  the  subcutaneous  layer 
of  connective  tissue  and  fat  at  the  affected  point,  and  even  well- 
marked  muscular  hypertrophy  occur  (Grogan).  Cases  of  atro- 
phy and  emaciation  of  tissue  are  much  more  common ;  thus  we 
see  attenuation  of  the  skin,  and  disappearance  of  the  subcutane- 
ous layer  of  connective  tissue  and  fat  in  facial  neuralgia,  whilst 
a  certain  amount  of  atrophy  of  the  muscles  is  an  ordinary  phe- 
nomenon in  sciatica  and  other  neuralgia?  affecting  mixed  nerves ; 
high  degrees  of  muscular  atrophy,  for  the  most  part,  only  occur 
in  severe  lesions  of  mixed  peripheric  nerve  trunks,  such  as  are 
produced  by  gunshot  wounds,  which  have  neuralgia  as  a  conse- 
quence on  the  one  hand,  and  paralysis  on  the  other. 

b.  Complex,  generally  Infom.matory  Changes. — These  take 
place  for  the  most  part  in  the  skin,  or  are  here,  at  least,  most 
familiar  to  us.  Some  few  take  place  in  the  eye.  Of  those 
that  occur  in  the  skin  the  first  that  may  be  mentioned  is  sim- 


54      EEB. — ^DISEASES  OF  PERIPHERAL  CEREBRO-SPINAL  NERVES. 

pie  eiytliema,  wliicli  is  closely  allied  to  the  redness  caused 
by  the  vaso -motor  paralysis.  Then  we  have  erysipelas — a  true 
erysipelatous  inflammation,  presenting  all  the  essential  charac- 
'ters  of  this  disease,  limited  to  the  region  of  distribution  of  the 
neuralgically  afliected  nerve,  and  for  the  most  part  connected 
with  very  violent  paroxysms ;  it  is  met  with  only  in  the  face. 
Upon  this  point  I  am  able  to  thoroughly  corroborate  tlie  state- 
ments made  by  Anstie  and  others.  Tlie  occurrence  of  urti- 
caria, 'peiii'pMgus,  and  similar  affections,  indicates  a  severe 
form  of  the  disease,  and  the  same  may  be  said  of  those  cases 
in  w^hich  the  skin  is  thin  and  red,  as  in  "glossy  fingers,"  and  in 
those  cases  where  the  nails  become  deformed  or  fall  off,  and 
where  intractable  ulcers  form  on  the  skin.  These  are  for  the 
most  part  cases  of  symptomatic  neuralgia,  caused  by  severe 
wounds  of  peripheral  nerve  trunks,  in  which  the  neuralgia  con- 
stitutes only  a  symptom,  and  often  only  a  subordinate  symjDtom 
of  the  whole  disease,  and  does  not  stand  in  any  intimate  relation 
with  the  trophic  disturbances.  The  same  applies  to  cases  of 
herpes  zoster^  which  not  unfrequently  occurs  in  connection  with 
well-marked  neuralgia.  This  affection  consists  of  a  characteristic 
herpetic  eruption  (groups  of  vesicles  appearing  upon  an  inflamed, 
swollen,  and  reddened  base)  corresponding  exactly  to  the  region 
of  distribution  of  a  definite  nerve  or  nerves.  The  herpes  most 
commonly  corresponds  to  an  intercostal  nerve  (hence  its  zone- 
like form),  and  is  next  most  frequently  met  with  in  the  face, 
though  it  may  occur  in  any  nerve  region  of  the  bodj^  or  extrem- 
ities. The  vesicles  develop,  in  the  course  of  a  few  days,  on 
the  originally  reddened  surface  of  the  skin  ;  they  contain  at 
first  a  little  watery  fluid,  which  gradually  becomes  cloud}^, 
and  dries  up  in  the  course  of  a  few  days  to  scabs  and  crusts, 
which  after  a  while  fall  off,  though  thej'"  frequently  leave  behind 
them  ulcers  that  heal  with  difficulty,  Tlie  relation  of  herpes 
zoster  to  neuralgia  is  very  inconstant ;  the  proportion  of  cases 
in  which  it  occurs  is  however  very  small,  occurring  only  three 
times  in  146  cases  of  neuralgia  under  my  care,  whilst,  on  the 
other  hand,  many  cases  of  zoster  are  unaccompanied  by  neural- 
gia. This  is  particularly  observable  in  j^oung  persons.  Pain 
is  often  only  present  during  the  first  few  days,  or  it  appears 
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at  the  end  of  the  eruption,  and  in  many  instances  may  remain 
in  the  form  of  severe  neuralgia  for  a  variable  period  after  the 
disappearance  of  the  eruption.  In  all  the  cases  that  have 
hitherto  been  subjected  to  anatomical  investigation,  as  in  those 
recorded  by  Baeren sprung,  Esmarch,  Danielssen,  Cliarcot  and 
Cotard,  Bahrdt,  Wiedner,  and  Wyss,  well-marked  signs  of 
inflammation,  as  redness,  swelling,  thickening,  and  serous  and 
purulent  infiltration  of  the  neurilemma,  have  been  discovered 
in  the  nerves  or  in  the  spinal  ganglia,  the  region  of  distribution 
of  which  corresponds  with  that  of  the  zoster.  In  complete 
accordance  with  these  is  the. fact  pointed  out  by  Trousseau,  and 
recently  substantiated  by  McCrea, '  that  in  herpes  zoster  evidence 
may  be  obtained  of  the  nerves  being  seriously  affected ;  in  the 
first  place  cutaneous  hypersesthesia,  and  subsequently  anaemia, 
discoloration,  and  well-marked  anaesthesia.  The  latter  sjanp- 
toms  have  also  been  observed  by  Horner  and  Wyss.  From  all 
this  it  appears  that  zoster  is  a  symptom  standing  in  the  most 
intimate  connection  with  nervous  disorders,  though  it  is  not 
an  essential  or  characteristic  feature  of  neuralgia.  In  those 
cases  where  it  accompanies  neuralgia,  the  conclusion  may  with 
some  degree  of  certainty  be  drawn  that  the  neuralgia  is  depen- 
dent upon  neuritis. 

Amongst  the  inflammatory  disturbances  affecting  the  e3^e, 
herpes  is  the  one  which  most  frequently  results  from  neuralgia 
of  the  trigeminus.  Oplitlialmia  neuroparalytica,  with  its  dele- 
terious consequences  on  the  eyeball,  is  much  more  rarely  ob- 
sei-ved.  This  is  usually  the  result  of  more  serious  lesions  of  the 
fifth  nerve,  leading  to  an£esthesia.  Iritis  and  glaucovia  not  unfre- 
quently  supervene  upon  neuralgia,  as  is  shown  by  the  observa- 
tions of  Anstie,  Hutchinson,  Wegner,  and  others,  and  by  the  ph}^- 
siological  researches  that  have  been  made  on  the  influence  of  the 
trigeminus  upon  the  intraocular  pressure.  We  shall  return  to 
this  subject  in  speaking  of  neuralgia  of  the  fifth  pair  of  nerves. 

The  significance  of  these  various  disturbances  of  nutrition  is 
at  present  very  obscure.  It  appears  at  first  sight  most  reason- 
able to  attribute  them  to  certain  "trophic"  nerves,  and  to  refer 
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all  the  above  symptoms  to  the  participation  of  these  nerves  in 
the  disease.  This  is  not  indeed  the  place  to  enter  fully  into  the 
difficult  question  of  the  existence  of  trophic  nerves  ;  yet  there  is 
no  reason  why  we  should  not  state  that  our  opinion  is  entirely 
in  favor  of  their  existence,  and  that  a  whole  series  of  the  above- 
mentioned  trophic  disturbances  are  only  explicable  on  the  sup- 
position that  the  nerves  exert  a  direct  influence  upon  the  nuti-i- 
tion  of  the  tissues,  as,  for  example,  the  changes  in  the  color  and 
growth  of  the  hair,  the  hyperplasia  of  the  epithelium,  the 
deposit  of  pigment,  the  hypertrophy  and  in  part  the  atrophy  of 
the  tissues,  and  perhaps  also  a  part  of  the  inflammatory  disturb- 
ances in  the  skin,  erysipelas,  pemphigus,  herpes,  etc.  Admit- 
ting their  existence,  the  view  propounded  by  Charcot,'  that 
trophic  disturbances  are  a  consequence  of  the  excitation  of  these 
trophic  nerves,  would  then  be  in  every  point  of  view  probable. 
This  view,  however,  which  Weir  Mitchell  seems  inclined  to 
adopt,  is  not  at  present  sufficiently  well  grounded.  Other  con- 
ditions, and  especially  vaso-motor  conditions  possibly  present, 
may  occasion  at  least  a  part  of  the  disturbances  observed.  We 
are  at  present  unable,  even  after  Cohnheim's  most  recent  investi- 
gations, to  draw  a  sharp  line  between  simple  paralysis  of  the 
vessels  and  those  changes  of  the  vascular  walls  which  are  essen- 
tial and  determining  causes  of  the  inflammation,  and  it  is  con- 
ceivable that  under  certain  circumstances,  in  those  who  are 
especially  disposed  to  it,  the  nutrition  changes  necessary  to 
the  production  of  erysipelas,  herj^es,  and  the  like,  commence  in 
the  vessels  by  some  action  exerted  upon  the  vaso-motor  nerves. 
And  there  is  still  another  possibility,  which  has  been  maintained 
and  strongly  supported  by  Friedreich,"  that,  especially  in  zoster, 
and  in  many  forms  of  muscular  atrophy  occurring  in  the  course 
of  neuralgic  affections,  there  is  really  present  a  gradually  pro- 
gressing neuritic  process,  which,  starting  from  the  primary 
focus  of  irritation  to  which  the  neuralgia  is  itself  due,  extends 
along  the  nerve  to  its  finest  ramifications,  and  ultimately  reaches 
the  skin,  where  it  produces  the  characteristic  inflammatory  erup- 


'  Charcot,  LeQons  sur  les  Maladies  du  Systcme  Nerveux.  Paris,  1873-3. 
°  Friedreich,  Ueber  progressive  MuskelatropMe,  etc.,  1873,  p.  163  et  seq. 
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tions.  However  plausible  this  view  is  rendered  by  tlie  argu- 
ments and  observations  of  Friedreich,  it  is  still  deficient  in  a 
solid  basis  of  anatomical  investigation  and  experiment,  and 
further,  ifc  only  explains  a  part  of  the  phenomena.  Some,  like 
Nothnagel,  have  referred  the  simple  atrophy  of  muscles,  that  so 
frequently  accompanies  sciatica,  to  pure  vaso-motor  influences, 
and  hold  that  the  vaso-motor  cramp  present  in  these  cases  of 
neuralgia  furnishes  an  adequate  explanation  of  the  atrophy ;. 
but  the  arguments  in  support  of  this  view  do  not  appear  to  me 
to  be  sufficient. 

From  the  foregoing  observations  it  a]ppears  that  our  informa- 
tion in  i-egard  to  the  significance  and  mode  of  origin  of  the 
trophic  disturbances  that  occur  in  neuralgia  is  very  imperfect ; 
but  since  these  questions  can  now  be  put  in  a  precise  form,  their 
solution,  however  insoluble  they  have  hitherto  proved,  may  be 
expected. 

Concomitant  Psychical  Symptoms. — These  are  rare  in  neu- 
ralgia, the  intellectual  processes  seeming  to  be  scarcely  ever 
affected  unless  the  neuralgia  is  due  to  disease  of  the  central 
organs ;  it  is  only  during  the  most  severe  paroxysms  of  pain 
that  the  mental  powers,  and  in  particular  the  expression  of  the 
will,  are  transiently  interfered  with.  Even  in  severe  and  pro- 
tracted cases  no  dulness  of  the  intelligence  or  of  the  poAvers  of 
thought  is  observable,  and  those  in  which,  by  the  never-ending 
pain,  serious  mental  disturbance  (general  irritability,  melancholy, 
disposition  to  suicide,  and  the  like)  is  produced,  appear  to  be 
comparatively  rare.  Psychical  disturbances,  therefore,  are  quite 
subordinate  features  of  the  disease,  and  are  for  the  most  part 
only  to  be  regarded  as  chance  concomitant  symptoms  of  neu- 
ralgia.' 

The  same  may  be  said  in  regard  to  general  disorder  of  the 
health,  for  in  many  instances  this  is  entirely  absent,  at  least  so 
far  as  it  can  be  considered  a  consequence  of  the  neuralgia.  As  a 
rule,  there  is  no  increase  of  the  temperature,  no  disturbance  of 
the  sensorium,  no  disorder  of  the  n.ppetite  or  digestive  powers, 


'  See,  however,  a  remarkable  case  recorded  by  Descot,  in  Bretschneider,  p.  871,  in 
which  serious  psychical  disturbance  occurred  in  a  case  of  traumatic  neuralgia. 
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nor  is  there  any  loss  of  weiglit,  and  the  patient  may  preserve  a 
blooming  aspect  for  years.  In  serious  cases,  however,  the  long- 
continued  and  severe  pain  does  at  length  imj)air  the  general 
health,  the  affections  complained  of  being  referable  to  disturb- 
ance of  the  digestive  functions,  and  to  the  disorder  of  the  organs 
ministering  to  blood  formation  and  to  the  general  nutrition,  to 
the  incapacity  to  take  in  sufficient  su^jplies  of  food,  and  to  the 
want  of  sleep.  Thus  we  observe  in  those  who  are  the  subjects  of 
severe  facial  neuralgia,  at  periods  when  exacerbations  of  the  dis- 
ease occur,  that  they  not  unfrequently  lose  weight  and  assume 
an  unhealthy  cachectic  appearance.  Physiological  experiments 
made  by  Mantegazza, '  to  determine  the  influence  of  violent  pain 
on  animals,  show  that  it  produces  loss  of  appetite,  dyspepsia, 
nausea,  arrest  of  the  digestive  process,  vomiting,  and  diarrhoea ; 
and,  if  continued,  great  weakness  and  considerable  loss  of  weight, 
with  greater  sensitiveness  to  all  injurious  agencies.  Quite  in 
accordance  with  this,  we  find  those  who  are  affected  with  very 
severe  neuralgia  suffer  from  dj^sjDepsia,  want  of  appetite,  coated 
tongue,  pallor  and  anaemia,  with  cachectic  aspect,  weak  pulse, 
cold  extremities,  depressed,  excitable  states  of  the  system,  great 
sensitiveness  to  external  injurious  influences  and  the  like,  and 
there  is  every  reason  for  believing  that  these  phenomena  occur  in 
consequence  of  the  violent  action  of  severe  pain  upon  the  nerv- 
ous system,  and  through  it  upon  the  general  health  ;  though,  of 
course,  these  sequelse  of  neuralgia  must  be  clearly  distinguished 
from  those  general  disturbances  of  nutrition  which  lie  at  the  root 
of  many  neuralgise,  and  owe  their  origin  to  totally  distinct 
causes. 

Paroxysms  and  their  Causes. — A  very  marked  as  well  as 
remarkable  feature  of  neuralgia  is  its  occurrence  in  separate 
attacks  or  paroxysms.  This  is  a  pathognomonic  characteristic, 
and  is  included  by  almost  all  authors  in  their  definition  of  neu- 
ralgia.   Its  periodicity  has  been  especially  dwelt  on  by  Anstie. 

Nothing  remains  to  be  added,  in  regard  to  the  individuality 
or  distinctness  of  the  paroxysms,  their  duration  and  frequency, 

'  P.  Mantegnzza,  Dell'azione  del  dolore  sulla  digestione  e  sulla  nutrizione,  Gaz. 
ined.  ital.  lombard.  1871,  Nos.  6  and  7.  Abstract  in  Virchow  and  Hirsch's  Jahresbericht 
for  1871. 
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the  regularity  or  irregularity  of  their  return,  the  circumstances 
occasioning  them  or  preventing  their  appearance,  to  what  has 
been  already  stated.  It  is  impossible  to  give  any  explanation  of 
the  paroxysmal  character  of  the  pain  in  neuralgia  so  long  as  our 
knowledge  of  the  molecular  actions  taking  place  in  nerves  is 
so  obscure  and  imperfect  as  at  present.  The  first  thing  that 
suggests  itself  is  the  exhaustion  of  the  nerves  that  must  neces- 
sarily occur ;  and  it  may  be  said  that  if  the  sensory  nerve,  owing 
to  strong  excitation,  be  thrown  into  a  paroxysm  which  ends  in 
exhaustion,  the  pain  ought  to  cease  coincidently  with  the  state 
of  exhaustion.  The  anaesthesia  so  frequently  observed  in  the 
region  of  distribution  of  the  neuralgically  affected  nerves  agrees 
very  well  with  this  view,  as  does  also  the  fact  that  genuine  par- 
oxysms occur  in  neuralgise  caused  by  visible  anatomical  disease, 
as  carcinoma,  neuroma,  and  the  like  (Trousseau),  and  in  which 
we  should  on  d  priori  grounds  expect  the  pain  to  be  continuous. 
Nor  is  the  fact  that  sensory  excitability  continues  in  many 
instances,  after  the  termination  of  the  paroxysm,  altogether 
opposed  to  this  view,  for  the  ordinary  sensory  stimuli  may  act 
on  other  parts  than  do  the  stimuli  causingt  he  neuralgia,  and  the 
capability  of  transmitting  sensations  through  the  neuralgically 
affected  part  may  be  preserved,  whilst  this  part  may  be  itself 
rendered  temporarily  unexcitable  by  exhaustion.  This  explana- 
tion, however,  is  not  quite  satisfactory,  nor  is  it  in  all  proba- 
bility applicable  to  all  cases  ;  it  is  possible  that  variations  in  the 
intensity  of  the  stimuli,  and  their  periodic  occurrence  and  disap- 
pearance, may  likewise  constitute  causes  of  the  periodicity  of  the 
pain,  but  we  know  scarcely  anything  definite  upon  this  point. 

TJie  electrical  relations  of  the  sensory  nerves  in  neuralgia 
have  received  but  little  attention.  It  is  commonly  stated, 
though  the  fact  has  no  further  significance,  that  the  x>oints 
douloureux  also  are  more  sensitive  to  electrical  stimulation  than 
other  parts,  and  the  tsame  is  true  of  the  sensitive  vertebrae,  and 
of  the  sensibility  of  the  cervical  sympathetic.  In  testing  the 
sensitiveness  to  electrical  stimuli  in  nerves  affected  with  neu- 
ralgia, sufficient  care  has  not  been  taken  to  distinguish  between 
the  electrical  sensitiveness  of  the  nerve  trunk,  and  the  region 
of  the  skin  to  which  it  is  distributed.    The  same  conditions 
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exist  in  the  case  of  the  skin  as  are  met  with  in  testing  for  other 
kinds  of  sensibility  ;  if  hyper£esthesia  exists,  there  is  also  aug- 
mented electrical  (faradic  and  galvanic)  sensibility ;  if  anjES- 
tliesia  be  present,  the  electrical  sensitiveness  is  diminished. 

Benedict  was  the  first  to  make  any  precise  observations  on 
the  greater  or  less  sensitiveness  of  the  nerve  trunks  to  electrical 
excitation,  as  well  as  to  draw  from  thence  definite  conclusions 
in  regard  to  the  seat  and  nature  of  the  disease  causing  the 
neuralgia.  In  a  more  recent  paper '  he  has  thrown  a  doubt  upon 
these  statements.  The  difficulties  in  the  way  of  testing  the 
reaction  of  the  nerve  trunks  to  electricity  are  very  great. 

In  regard  to  the  electrical  relations  of  mixed  nerve  trunks  in 
neuralgia,  Eulenburg "  makes  some  remarkable  statements,  for 
he  believes  he  has  observed  certain  anomalies  of  the  laws  of 
contraction  in  response  to  galvanic  stimuli  through  motor  nerves 
so  that  there  has  even  been  an  absolute  inversion  of  the  normal 
formula ;  he  has  also  seen  quantitative  changes  in  the  galvanic 
and  faradic  excitability  of  the  motor  fibres.  I  have  not,  up-  to 
the  present  time,  seen  anything  of  this  kind.  At  the  same  time 
the  investigation  of  the  reaction  of  nerves  to  electrical  excitation 
has  not  hitherto  proved  of  any  assistance  in  determining  th, 
pathology  of  neuralgia. 


Course  and  Duration  of  Neuralgia. 

In  regard  to  the  course  of  neuralgia  we  can  here  only  make 
a  few  general  observations.  Some  cases  run  an  acute  course 
easting  only  a  few  days  or  weeks,  the  disease  terminating  after 
a  short  series  of  more  or  less  violent  paroxysms,  and  this  hap- 
pens for  the  most  part  in  the  slighter  rheumatic  forms.  In  other 
instances  the  disease  is  chronic,  lasting  for  weeks  or  months, 
and  even,  if  the  successive  and  frequent  relapses  be  included,  for 
years ;  in  such  cases  the  course  is  very  variable,  periods  of  exac- 
erbation alternating  with  periods  of  remission,  and  even  of  com- 
plete intermission,  though  recovery  ultimately  takes  place  ;  this 
happens,  for  example,  in  the  anasmic  forms  of  the  affection,  in 


>  Wien.  med.  Presse,  1872,  No.  21. 
'  Eulenburg,  loc.  cit.,  p.  154. 
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those  occurring  about  the  period  of  puberty,  and  in  those  associ- 
ated with  hysteria. 

Lastly,  there  are  some  incurahle  cases.  In  these  the  neu- 
ralgia is  persistent  throughout  life,  though  doubtless  with  inter- 
missions of  greater  or  less  duration,  and  with  considerable 
variations  in  intensity.  These  are  the  terrible  cases  of  tic  dou- 
loureiLX,  which  last  for  twenty  or  thirty  or  more  years,  and 
those  of  sciatica  and  intercostal  neuralgia,  which  never  entirely 
leave  the  patient.  Amongst  these  may  also  be  enumerated  many 
cases  proceeding  from  organic  causes,  with  well-marked  here- 
ditary predisposition,  and  those  accompanying  premature  old 
age  and  vascular  degeneration.  The  chronicity  and  incurability 
of  neuralgia  is  often  characterized  by  the  term  "habit"  (HabituT 
ellwerden),  by  which  is  meant  that  there  is  some  change  in  the 
sensory  nerves,  which  maintains  the  neuralgia  when  the  cause 
has  disappeared.  The  expression,  however,  explains  nothing 
beyond  this. 

Terminations. — From  the  observations  that  have  already 
been  made,  it  appears  that  neuralgias  may  either  be  cured  or 
remain  incurable.  The  larger  number  of  cases  no  doubt  termi- 
nate in  recovery  ;  it  is  difficult,  however,  to  give  exact  data  upon 
the  point,  because  we  have  no  means  of  ascertaining  the  further 
course  and  the  frequency  of  relapses.  The  statement  made  by 
Valleix,  that  of  182  cases  recovery  occurred  in  139,  appears  to 
represent  rather  a  high  proportion,  which,  however,  is  explained 
by  the  circumstance  that  Valleix  excluded  all  neuralgifB  caused 
by  evident  organic  disease.  •  The  mode  of  termination  of  the  dis- 
ease depends  essentially  upon  its  cause  ;  if  this  can  be  removed 
recovery  takes  place;  if  not,  it  remains  incurable.  The  result 
may  also  be  inflaenced  by  the  general  condition  of  the  patient, 
by  his  age,  general  state  of  health,  mode  of  life,  etc.  (see  Prog- 
nosis), Eel  apses  are  of  remarkably  frequent  occurrence,  and 
are  attributable  partly  to  the  general  diathesis  of  the  patient, 
which  in  most  cases  remains  persistent,  and  partly  to  the  fact 
that  when  the  nerves  have  once  been  affected  with  neuralgia,  a 
local  tendency  to  the  disease  is  left  which  leads  to  renewed 
attacks  of  the  disease  on  exposure  to  the  slightest  exciting 
cause. 
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Amongst  the  more  accidental  terminations  of  neuralgia  are 
ancTSsthesia  of  the  skin,  paralysis  and  atrophy  of  muscles,  etc., 
which  are  not  direct  consequences  of  the  neuralgia,  but  only 
sequeljB  and  co-effects  of  the  same  causes  which  have  led  to  the 
occurrence  of  the  neuralgia  ;  in  this  way  the  gradually  increas- 
ing pressure  of  tumors,  the  cicatricial  contraction  of  connective 
tissue  hypertrophied  in  consequence  of  neuritis,  progressive  cen- 
tral disease  and  degeneration,  may,  after  having  first  caused 
neuralgic  troubles,  lead  ultimately  to  anaesthesia  and  paralysis, 

A  fatal  termination  has  scarcely  ever  been  observed  in  neu- 
ralgia. No  instance  can  be  adduced  in  which  the  violence  of  the 
pain  caused  death,  and  this  can  only  be  conceived  to  happen 
from  the  impairment  of  digestion  and  nutrition  consequent  on 
the  severity  of  the  pain.  On  the  other  hand,  the  diseases  lying 
at  the  foundation  of  the  neuralgia — such  as  cancer,  bone  disease, 
central  affections  of  the  nervous  system — may  very  well  occasion 
death. 

Diagnosis. 

In  making  the  diagnosis  of  an  attack  of  neuralgic  disease, 
it  is  not  sufficient  to  establish  the  fact  that  we  have  to  deal  with 
that  complex  of  symptoms  which  we  call  neuralgia  ;  for  this  is 
comparatively  easy  to  ascertain,  and  such  determination  is  in 
many  instances  quite  insufficient  to  enable  us  to  select  an  appro- 
priate line  of  treatment;  the  diagnosis  ought  to  include  the 
precise  determination  of  the  seat  of  the  lesion  in  the  sensory 
nerves,  the  causes  of  this  lesion,  and  the  kind  and  nature  of  the 
anatomical  changes  that  may  be  present. 

In  the  first  place,  however,  it  is  requisite  to  determine  whether 
neuralgia  is  really  present,  whether  that  characteristic  group 
of  symptoms  to  which  the  term  neuralgia  is  ai^plied  is  before  us  ; 
this  determination  is  entirely  independent  of  the  absence  or  pres- 
ence of  palpable  lesions,  neuralgife  occurring  both  with  and  with- 
out them.  As  a  rule,  it  is  not  difficult  to  recognize  the  group  of 
symptoms  constituting  neuralgia.  Cases,,  however,  do  occur  in 
which  a  doubt  may  arise,  and  painful  diseases  that  are  not  really 
neuralgia  are  constantly  mistaken  for  it.  Moreover,  neuralgic, 
like  other  subjective  nervous  symptoms,  often  present  the  most 


NEURALGIA  m  GENERAL. — DIAGNOSIS. 


63 


surprising  and  exceptional  forms,  attributable  for  the  most  part 
to  idios3aicrasy,  and  thus  place  great  difficulties  in  the  way  of 
an  exact  diagnosis.  These  difficulties  may,  however,  in  general, 
be  surmounted  b}^  recollecting  that  the  following  are  essential 
and  characteristic  symptoms  of  neuralgia  : 

1.  That  the  pain  is  limited  to  a  definite  nerve  path,  either 
trunk,  branch,  or  area  of  distribution,  and  that  it  is  usually  con- 
fined to  one  side. 

2.  That  the  pain  is,  without  any  obvious  reason,  either  inter- 
mitting, or  at  least  distinctly  remitting,  in  character. 

3.  That  the  pain  presents  very  peculiar  characters,  and  is 
extraordinarily  acute. 

4.  That  there  are  certain  spots  in  the  course  of  the  nerve,  or 
in  the  area  of  its  distribution,  that  are  very  sensitive  to  pressure 
(points  douloureux). 

5.  That  the  pain  is  associated  with  those  sensory,  motor  and 
vaso-motor,  and  secretory  phenomena  which  have  been  already 
described. 

6.  That  the  pain  is  unaccompanied  by  any  inflammatory  or 
local  symptom,  or  any  general  disturbance  of  health  at  all  cor- 
responding with  the  amount  of  subjective  disorder. 

The  diagnosis  of  neuralgia  must  practically  rest  on  these 
points  ;  the  following  may  also  be  ascertained  :  that  the  patient 
suffers  from  a  distinct  hereditary  or  congenital  neuropathic  dia- 
thesis ;  or  that  he  has  previously  suffered  from  some  other  neu- 
ralgia ;  or  that  exhausting  influences  augment  the  severity  of 
the  disease  ;  or  that  he  has  been  exposed  to  some  well-known  and 
common  cause  of  neuralgia,  such  as  malaria,  catching  cold,  exter- 
nal injury,  syphilis,  etc.  Under  these  circumstances  the  diagnosis 
of  neuralgia  is  greatly  strengthened.  If  all,  or  the  greater  num- 
ber of  these  symptoms  and  characters  of  the  disease  be  present, 
the  diagnosis  presents  no  difficulty ;  but  if  several  of  them 
are  absent,  or  if  they  are  masked  by  others,  or  if  similar  phe- 
nomena caused  by  other  disease  are  present,  an  error  in  diag- 
nosis, as  daily  experience  teaches  us,  may  easily  be  made.  The 
painful  affections  which  are  especially  liable  to  be  mistaken  for 
neuralgia  are  the  followino; : 

Muscular  pain^  muscular  rTieumatism,  that  is  to  say,  all 
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those  painful  affections  that  are  localized  in  the  muscles,  and 
which  are  known  under  the  names  of  lumbago,  j)leurodynia, 
torticollis,  and  the  like,  and  which  arise  either  from  catching 
cold  or  from  over-exertion  of  the  muscles.  Attention  to  the 
following  points  will  readily  enable  a  diagnosis  to  be  established 
between  these  "myalgise"  and  tlie  various  forms  of  neuralgia:  in 
the  first  place,  muscular  pains  correspond  to  the  position  of  a 
muscle,  and  not  to  the  course  of  a  nerve  ;  mj^algia,  again,  is 
fixed  in  some  definite  circumscribed  area ;  it  does  not  usually 
occur  in  paroxysms,  and  is  caused  and  increased  by  every  con- 
traction of  the  affected  muscle  ;  local  sensitiveness  is  only  pres- 
ent over  the  extent  of  the  affected  muscle  and  its  tendons. 

Spinal  irritation^  so  far  as  this  ferm  is  now  used  to  indi- 
cate a  definite  group  of  sjanjitoms,  presents  numerous  points  of 
similarity  to  neuralgia,  and  in  many  cases  it  is  a  matter  of  taste 
whether  such  a  group  of  symptoms  shall  be  characterized  as 
neuralgia  or  as  spinal  ii-ritation.  The  latter  is  generally  an 
hysterical  phenomenon,  and  is  considered  to  be  present  when 
various  kinds  of  wandering  neuralgiform  pains  occur  coinci- 
dently  with  great  sensitiveness  to  ^^ressure  of  one  or  more  of  the 
spinous  processes.  There  is  usually  more  or  less  concomitant 
hypersesthesia  of  the  skin  and  of  the  internal  organs.  The  differ- 
ential diagnostic  point  lies  in  the  migratory  character  of  the  pain 
in  spinal  irritation.  When  the  pains  are  limited  to  a  definite 
nerve,  and  there  is  also  sensitiveness  of  one  or  two  spinous  pro- 
cesses, Ave  assume  the  existence  of  a  neuralgia  with  a  well- 
marked  ajjophj^siary  point ;  when  the  pains  wander,  leaping 
from  one  nerve  territor}^  to  another,  whilst  the  hypersensitive- 
ness  to  pressure  affects  first  one  and  then  another  vertebra,  we 
speak  of  the  case  as  being  one  of  spinal  irritation.  This  distinc- 
tion may  be  of  considerable  importance  in  the  treatment. 

The  pains  tliat  occur  in  clironic  alcoJiolism,  or  in  those  suf- 
fering from  the  toxic  influence  of  mercury  and  the  like,  cannot 
easily  be  mistaken  for  neuralgia,  from  which  they  are  distin- 
guished by  their  persistence,  their  localization  in  sjanmetrical 
parts  of  the  extremities,  especial! 3^  in  the  vicinity  of  joints.  The 
dolores  osteocopi  that  occur  in  sjqihilis  are  still  more  readily  dis- 
tinguished from  neuralgic  pains  by  their  seat,  their  symmetrical 
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position,  and  tlieir  nocturnal  exacerbations.  It.  must  not  be  for- 
gotten, however,  that  genuine  neuralgia  may  be  a  consequence 
of  S7]3hilis. 

The  'precise  determination  of  the  seat  of  the  pain,  and  espe- 
cially the  determination  of  the  exact  height  at  which  the  morbid 
process  affects  the  peripheral  or  central  fibres,  is  of  great  import- 
ance in  establishing  the  diagnosis  of  neuralgia,  whether  in  the 
peripheric  course  of  the  fibres,  or  in  the  posterior  roots,  or  in  the 
spinal  cord,  or,  lastly,  in  the  brain  ;  and  it  may  also  be  borne  in 
mind  that  the  neuralgic  trophic  disturbance  may  extend  over  a 
large  area  of  the  sensory  nerves. 

The  attempts  that  have  been  made  to  determine  from  the 
existing  symptoms  the  anatomical  seat  of  the  disease  occasion- 
ing the  neuralgia,  with  some  approach  to  exactness,  have  not 
hitherto  been  crowned  with  the  desired  success.    No  doubt  in 
those  cases  in  which  a  localized  cause  of  disease  is  demonstrable, 
it  is  not  difficult  to  determine  the  seat  of  the  neuralgic  affection, 
as  in  gunshot  wounds,  the  entrance  of  foreign  bodies,  neuroma- 
ta or  other  tumors,  and  in  injuries  of  bones.     Other  cases, 
however,  occur  in  which  such  apparent  objective  causes  of  dis- 
ease are  not  present,  and  we  must  then  endeavor,  hj  attention  to> 
the  character  and  the  grouping  of  the  symptoms,  the  presence  or- 
absence  of  certain  concomitant  phenomena,  and  from  the  occur- 
rence of  coincident  symptoms  of  disease  of  central  organs,  to- 
obtain  precise  information  in  regard  to  the  seat  of  the  disease. 
Unfortu7iately,  the  knowledge  we  at  present  possess  is  insuffi- 
cient to  enable  us  to  draw  positive  conclusions  on  this  point. 

Benedict  has  made  some  attempts  to  determine  the  seat  of' 
the  neuralgia  from  the  characters  and  situation  of  the  pain,  and' 
is  of  opinion  that  in  true  periplieral  neuralgia  the  pain  is  of  a- 
more  continuous  character  (during  the  paroxysms),  that  it  fol- 
lows the  course  of  certain  nerves,  and  is  never  seated  in  the- 
bones ;  on  the  other  hand,  in  central  (excentric)  neuralgiju  the 
pain  is  of  a  wandering  character,  does  not  follow  the  course  of 
any  definite  nerve,  is  particularly  liable  to  affect  the  bones,  and 
has  a  well-marked,  sudden,  lancinating  character.  Lastly,  a 
third  group  may  be  distinguished  in  which  the  pain  presents  the 
peripheral  (continuous  fixed)  character,  but  is  localized  in  the- 
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bones,  and  this  indicates  that  the  seat  of  the  affection  is  in  the 
nerve  roots,  in  the  cavity  of  the  skull,  or  in  that  of  the  spinal 
cord.  These  diagnostic  marks  may  have  some  value  for  the 
differentiation  of  peripheral  from  central  neuralgia,  though  it  is 
probable  enough  that  they  do  not  hold  in  all  cases ;  definitive 
observations  are  still  needed  here,  and  still  more  to  determine 
the  exact  characteristics  of  neuralgise  affecting  nerve  roots. 

It  is  always  expedient  in  forming  our  diagnosis  to  embrace 
all  the  facts  at  our  disposal  bearing  upon  the  case,  and  in  this 
point  of  view  it  is  of  special  imj)ortance  to  consider  the  distribu- 
tion and  extent  of  the  pain,  and  to  determine  whether  one  or 
several  branches  of  the  nerve  are  affected,  though  such  informa- 
tion must  always  be  taken  Vvdth  some  reserve.  The  fact  that  a 
definite  branch  of  a  nerve  is  attacked,  as,  for  example,  the 
inferior  maxillary  of  the  fifth,  without  the  lingual,  the  peroneal 
without  the  tibial,  and  so  forth,  indicates  that  the  seat  of  the 
disease  is  not  to  be  sought  for  in  the  common  nerve  trunk.  The 
possibility  of  isolated  disease  of  the  affected  fibres  in  the  central 
organs  is,  however,  not  to  be  overlooked.  The  conclusions  that 
have  been  drawn  from  the  excentric  distril^ution  and  the  anatom- 
ical localization  of  the  pain  in  regard  to  the  peripheral  or  central 
seat  of  the  neuralgia,  have  consequently  only  a  conditional  value, 
and  such  conclusions  are  further  affected  by  the  possibility  that 
the  distribution  of  the  pain  may  be  due  to  irradiation. 

From  this  point  of  view,  also,  it  is  important  to  attend  to  the 
numerous  concomitant  phenomena  that  occur  in  neuralgia.  In 
order  to  recognize  the  'peripheric  seat  of  the  neuralgia,  the  con- 
comitant motor  and  vaso-motor  phenomena,  which  have  already 
been  pointed  out  as  having  a  certain  importance  in  establishing 
the  diagnosis,  should  be  considered  ;  and  these  would  possess  a 
much  higher  value  if  only  our  knowledge  of  the  anatomical  and 
physiological  relations,  especially  of  the  vaso-motor  nerves,  were 
more  complete.  The  coincident  occurrence  of  motor  and  vaso- 
motor disturbances,  when  these  are  limited  to  the  region  of  the 
neuralgically  affected  nerve,  tells  strongly  in  favor  of  the  neural- 
gia being  of  peripheral  origin,  since  it  is  onl};-  in  the  peripheral 
nerves  that  the  three  sets  of  fibres  run  together.  At  tlie  same 
time  the  possibility  must  always  be  kept  in  view  that  these 
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disturbances  may  originate  by  reflex  action,  and  that  tliey  may 
occur  coincidently  in  consequence  of  influences  proceeding  from 
the  central  organ.  Caution  should  therefore  be  exercised  in 
founding  the  diagnosis  on  this  kind  of  evidence,  and  the  follow- 
ing observations  may  be  made  in  respect  to  it : 

Motor  disturbances  indicating  irritation,  in  neuralgia  of  mixed 
nei-ves,  are  only  to  be  held  to  point  to  a  peripheral  origin  of  the 
disease  when  they  are  very  precisely  limited  to  the  motor  fibres 
running  in  the  affected  nerve  ;  otherwise  the  possibility  of  their 
being  reflex  phenomena  permits  no  certain  conclusion  to  be 
drawn.  Paralysis  of  motor  nerves  in  the  area  of  distribution  of 
the  affected  nerves  tells  much  more  strongly  in  favor  of  the 
peripheral  seat  of  the  disease,  since  this  kind  of  paralysis  does 
not  readily  originate  by  reflex  action  ;  in  such  a  case,  however, 
it  must  be  tolerably  well  settled  that  the  disease  is  not  of  central 
origin. 

Paralytic  phenomena  affecting  tlie  vaso- motor  nerves  are  very 
uncertain  symptoms  on  which  to  found  the  diagnosis,  since  they 
may  originate  both  directl}'-  and  by  reflex  action  ;  and  they  can 
only  be  considered  to  furnish  evidence  of  the  peripheric  seat  of 
the  affection  when  they  occur  coincidently  with  motor  paralysis 
and  in  a  definite  area.  Yaso-motor  phenomena  indicating  irrita- 
tion (spasmodic  contraction  of  vessels)  may  be  regarded  as  deci- 
sively in  favor  of  the  peripheric  seat  of  the  disease,  when  they 
are  localized  in  the  particular  area  of  the  skin  corresponding  to 
the  affected  nerves.  Our  want  of  information  in  regard  to  the 
course  of  the  vaso-motor  fibres  within  the  peripheral  nerve 
paths  greatly  increases  the  difficulty  of  the  subject.  From  all 
this  it  is  clear  that  the  phenomena  in  question  do  not  at  present 
enable  us  to  localize  the  seat  of  neuralgia  with  certainty  ;  earnest 
endeavors  must  be  made  to  extend  our  knowledge  in  this  direc- 
tion. 

In  order  to  recognize  the  central  origin  of  neuralgia  the  con- 
comitant phenomena  indicating  the  affection  of  the  spinal  cord 
or  brain  must  be  carefully  considered.  These  we  cannot  of 
course  give  here  in  extenso.  This  much  is  certain,  that  their 
recognition  demands  the  greatest  care  and  the  widest  knowledge 
on  the  part  of  the  physician,  and  that  even  these  are  often 
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insufficient,  because  neuralgic  affections  are  in  many  cases  the 
very  lirst  precursors  of  the  central  disease,  as,  for  example,  in 
tabes  dorsalis.  In  such  cases  we  must  fall  back  on  the  con- 
sideration of  the  nature  of  the  pains  and  the  localization. 

Lastly,  it  is  very  important  to  learn  the  proximate  causes  of 
the  neuralgia  after  having  determined  its  seat,  that  is  to  say, 
whether  it  originates  in  an  impalpable  disturbance  of  nutri- 
tion, in  neuritis,  or  in  pressure  exerted  from  without,  as  from 
periostitis,  tumors,  and  the  like,  or  from  some,  and  which, 
form  of  disease  of  the  central  organs.  The  attemjDt  first  made 
by  Benedict  to  distinguish  between  the  several  forms  of  neu- 
ralgia (as  the  so-called  idiopathic  and  neuritic  forms,  and  that 
arising  from  compression  from  without)  by  means  of  the  symp- 
toms, the  character  of  the  pain,  the  presence  or  absence  of  pain- 
ful points,  the  sensitiveness  to  electric  stimuli,  and  the  cur- 
ability, he  has  in  great  measure  given  up.  In  point  of  fact  it 
is  impossible  to  make  a  positive  diagnosis  from  a  considera- 
tion of  the  kind  and  grouping  of  the  symptoms  alone.  To  do 
this  requires  a  very  thorough  investigation  into  all  the  cir- 
cumstances of  the  case,  into  the  causes,  the  objective  evidence 
and  individual  symptoms,  the  concomitant  phenomena,  the  order 
in  which  these  have  made  their  appearance,  their  duration,  and 
the  general  course  of  the  disease.  Every  experienced  phy- 
sician will  admit  that  in  many  cases  the  diagnosis  remains 
obscure  for  months,  and  even  for  years,  and  indeed  may  first 
be  disclosed  by  post-mortem  examination.  "VVe  ought  not  to 
omit  to  state  that  experience  shows  that  the  presence  of  herpes 
zoster  is  strongly  in  favor  of  the  neuritic  origin  of  the  neuralgia. 
To  enter  into  further  details  in  regard  to  the  symptoms  charac- 
teristic of  the  individual  forms  of  neuralgia  would  here  be 
superfluous. 

Prognosis. 

In  many  cases  considerable  difficulty  is  experienced  in  giving 
a  prognosis,  since  our  opinion  of  the  curability  and  duration  of 
the  neuralgia  very  often  rests  upon  uncertain  data. 

In  general  the  prognosis  of  neuralgia  is  not  unfavorable  ;  by 
far  the  greater  number  of  cases  recover,  and  even  if  the  very 
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favorable  statistics  of  Valleix,  to  the  effect  that  of  182  cases  of 
neuralgia  139  were  cured,  is  not  quite  in  accordance  with  ordi- 
nary experience,  I  must  still  acknowledge  that,  according  to  my 
own  observations,  about  two-thirds  of  all  the  cases  are  sooner  or 
later  restored  to  health  (putting  aside  the  possibility  of  a  relapse 
taking  place).  There  are,  however,  a  certain  number  of  cases 
which  are  severe,  and  run  a  more  chronic  course,  and  there  are 
still  others  that  are  really  incurable.  It  remains  for  us  to  show 
how  these  cases  can  be  recognized,  and  on  what  data  the  prog- 
nosis in  any  given  case  should  be  more  especially  based. 

The  determination  of  the  cause  of  the  disease  occupies  a 
prominent  position  from  this  point  of  view,  since  all  those  forms 
of  neuralgia  whiph  are  due  to  serious  organic  mischief,  as  disease 
of  bone,  cancer  and  other  tumors,  inaccessible  cicatrices,  etc., 
lead  to  a  very  unfavorable  prognosis,  and  are,  in  fact,  as  a  rule, 
to  be  regarded  as  incurable.  This  is  also  true,  though  in  a  less 
degree,  of  neuralgia  caused  by  organic  lesions  of  the  central  ner- 
vous system  ;  here,  however,  the  neuralgic  affection  is  sometimes 
curable,  though  we  are  unable  to  remove  the  primarj?"  disease. 
The  prognosis  is  unfavorable  in  well-marked  degeneration  of 
tissue,  whether  senile  or  otherwise,  also  if  there  be  a  strongly 
pronounced  hereditary  predisposition.  A  more  favorable  j)rog- 
nosis  may  be  given  in  cases  where  the  neuralgia  arises  from 
ansemia,  rheumatic  states  of  the  bod}^,  and  wounds ;  it  is  still 
more  favorable  in  the  syphilitic  forms,  and  most  of  all  in  those 
forms  of  neuralgia  that  are  caused  by  malaria. 

In  reference  to  the  seat  of  the  disease,  as  influencing  the 
prognosis,  it  may  be  said  that  peripheral  neuralgije  are  in 
general  more  promising  than  those  of  central  origin,  which  is  no 
doubt  connected  with  the  bad  forecast  that  must  be  made  of 
cases  of  disease  involving  nervous  centres. 

The  particular  nerves  affected  influence  the  prognosis  to 
some  degree.  Neuralgia3  affecting  the  arm  are  in  general  more 
easily  curable  than  sciatica,  and  this  again  is  moi'c  hopeful  than 
neuralgia  of  the  fifth  nerve.  Little  stress  can,  however,  be  laid 
upon  this  in  any  given  case,  and  the  prognosis  must  essentially 
rest  upon  other  data. 

The  age  of  the  patient  is  a  matter  of  great  importance,  and 
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as  a  general  rule  it  may  be  admitted  that  the  older  the  patient 
the  worse  the  prognosis.  In  youth,  and  especially  in  those  neu- 
ralgise  that  occur  about  the  time  of  puberty,  the  disease  is  for 
the  most  part  curable.  Those  forms,  on  the  other  hand,  that 
occur  during  old  age  offer  a  very  bad  prognosis,  and  hence  it 
is  important  in  establisliing  an  accurate  prognosis  that  atten- 
tion should  be  paid  to  the  indications  of  senility,  commenc- 
ing atheroma  of  the  arteries,  the  arcus  senilis,  etc.  The  prog- 
nosis in  neuralgia  occurring  about  the  time  of  the  grand  cli- 
macteric is  essentially  de]3endent  upon  the  state  of  the  general 
health. 

The  sex  of  the  'patient  is  so  far  of  importance,  that  the  prog- 
nosis in  males  is  in  general  more  favorable  than  in  females. 

With  increasing  niolence  and  frequency  of  the  attacks^  as 
well  as  with  'protracted  duration  of  the  whole  disease,  the  prog- 
nosis becomes  more  unfavorable. 

Tlie  occurrence  of  certain  complications^  as  of  well-marked 
anfesthesia,  paralysis,  atrophy,  etc.,  renders  the  prognosis  worse. 
Lastly,  the  success  or  failure  of  certain  modes  of  treatment,  the 
possibility  of  adopting  energetic  measures,  the  state  of  the 
general  health,  and  the  like,  are  points  that  must  be  regarded  in 
forming  the  prognosis,  for  it  is  only  by  the  consideration  and 
correct  appreciation  of  all  the  circumstances  of  the  case  that 
errors  can  be  avoided. 

So  far  as  life  is  concerned  the  prognosis  is  almost  absolutelj'- 
favorable,  since  it  is  only  in  exceptional  cases  that  death  is 
attributable  to  neuralgia.  In  regard  to  the  removal  of  the  most 
trying  symptom,  pain,  the  prognosis  is  so  far  favorable,  that 
with  the  means  we  at  present  jDOssess  we  can,  to  some  extent  at 
least,  in  most  cases  alleviate  the  sufferings  of  the  patient  and 
render  them  supportable. 

Treatment. 

Neuralgia  is  one  of  those  diseases  for  which  the  services  of 
the  physician  are  most  earnestly  solicited  and  most  gratefully 
acknowledged.  The  intensity  of  the  pain  leads  the  patient  to 
resort  speedily  to  medical  assistance,  and  the  physician  is,  for 
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the  most  -part,  in  a  position  to  afford  the  desired  relief,  even  if 
he  be  not  always  successful  in  effecting  a  complete  cure.  He 
should,  however,  be  thoroughly  acquainted  with,  and  possess  a 
complete  mastery  over,  all  the  resources  for  relieving  pain, 
■which  have,  undoubtedly,  been  increased  in  number  of  late 
years,  and  at  the  same  time  rendered  more  precise.  We  there- 
fore consider  it  to  be  our  duty  to  give  in  this  place  a  full 
account  of  the  therapeutical  measures  to  be  adopted  in  neu- 
ralgia, to  which  we  may  be  able  to  refer  in  sjDeaking  of  the 
different  forms  of  neuralgia,  and  thus  avoid  repetition. 

Considerable  difficulties  stand  in  the  way  of  giving,  as  is  now 
generally  preferred,  a  methodical  account,  arranged  according 
to  the  several  indications,  first,  because  many  remedial  measures 
are  applicable  to  several  indications,  and  must  thus  be  mentioned 
in  different  places ;  and  secondly,  because  we  are  here  dealing 
with  a  symptom,  and  hence  the  indicatio  morhi  is  coincident 
with  the  indicatio  symptomatica.  The  anatomical  changes,  the 
removal  of  which  otherwise  forms  the  object  of  the  indicatio 
morhi,  must  here  be  treated  under  the  indicatio  causalis.  If, 
therefore,  we  follow  the  usual  arrangement,  we  do  so  only  on 
account  of  its  synoptical  value,  and  we  are  well  aware  that  vari- 
ous objections  might  be  urged  against  it. 

a.  PropJiylaxis. — This  is  of  considerable  importance  in  j)re- 
venting  the  occurrence  of  neuralgia.  Prophylactic  measures 
should  in  the  first  place  be  adopted  by  those  lolio  are  predis- 
posed to  the  disease,  and  they  are  of  special  value  to  the  mem- 
bers of  those  families  in  which  the  disease  is  hereditary.  The 
family  physician  may  do  much  in  preventing  the  development 
of  the  affection  by  timely  care  and  attention. 

Good  diet  is  of  primary  importance  ;  it  should  be  abundant,  and 
should  consist  of  such  nourishing  substances  as  meat,  bread,  eggs, 
and  especially  milk  and  fruits,  given  in  combination  with  cod- 
liver  oil,  and  no  apprehension  need  be  entertained  that  such  diet 
will  prove  too  strong  or  stimulating.  In  the  next  place,  regular 
and  systematic  exercise,  in  the  form  of  gymnastics,  walking, 
boxing,  fencing,  swimming,  and  calisthenics  should  be  regarded 
as  an  essential  correlate  of  the  abundant  supplies  of  nourishing 
food,  as  it  powerfully  contributes  to  the  strengthening  of  the 
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nerve  system.  Exercise,  however,  sliould  not  be  excessive,  and 
should  alternate  with  a  due  proportion  of  rest.  A  sufficient 
amount  of  sleep,  especially  during  the  period  of  youth  and 
development,  is  very  requisite ;  Anstie  indeed  considers  that 
even  ten  hours  is  by  no  means  too  long.  There  should  be  also 
free  exposure  to  fresh  aii',  whilst  bad  air  and  long  hours  in 
school  should  be  avoided.  No  stimulants  of  any  kind  should  be 
taken,  either  in  the  form  of  spirituous  liquors,  or  of  coffee  or 
tea,  and  these  dietetic  measures  should  be  assisted  by  washing 
in  cold  water,  and  bathing,  especially  river  and  sea  bathing. 
The  sexual  impulse  should  be  carefully  restrained,  which  may 
in  great  measure  be  accomplished  hy  keeping  the  child  jsleas- 
antly  occupied,  by  preventing  the  reading  of  improjDer  literature, 
and  by  a  careful  selection  of  companions.  Onanism  or  prema- 
ture sexual  excesses  should  at  all  costs  be  prevented,  however 
difficult  this  may  appear  in  many  cases.  Lastly,  the  Avhole 
education  must  be  directed  to  the  mental  and  physical  develop- 
ment of  the  individual ;  there  should  be  no  superfluous  loading 
of  the  mind  with  useless  knowledge,  but  the  mind  should  be 
directed  to  earnest,  systematic,  and  yet  interesting  study.  'No 
cultivation  of  vanity  or  ambition,  no  strong  religious  stimulus 
should  be  permitted  ;  there  should  be  no  frivolous  or  useless 
reading,  no  attendance  on  bad  superficial  theatrical  pieces,  but 
true  earnest  attention  to  poetry,  music,  and  art.  To  the 
thoughtful  physician  these  suggestions  will  suffice.'  In  many 
families  an  excellent  basis  exists  for  these  measures,  but  they 
require  to  be  very  thoroughly  carried  out  for  satisfactory  effects 
to  be  produced. 

Secondly,  j)rophy lactic  measures  may  be  adopted  by  those 
w7io  have  already  suffered  from  neuralgia^  and  are  desirous  of 
preventing  a  relapse.  In  such  cases  all  those  influences  which 
are  known  to  be  harmful  must  be  carefully  avoided,  such  as 
exposure  to  cold,  insufficient  or  indigestible  food,  and  all  mental 
or  bodily  over-exertion,  especially  at  those  periods  which  are 
otherwise  favorable  to  the  occurrence  of  neuralgia,  as  at  puberty, 


'  See,  iipon  these  important  points,  the  sound  adTicc  g-iven  b^'  Anstie^  loo.  cit.,  p. 
212  et  seq. 
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the  change  of  life  in  women,  etc.  Those  who  are  anxiously 
eno-ao-ed  in  business  should  also  take  some  relaxation  from  time  to 
time,  every  summer  seeking  repose  and  fresh  air  in  some  pleas- 
ant place.  In  almost  all  cases  it  will  be  found  advantageous  to 
gradually  make  the  patient  less  sensitive  to  external  injurious 
influences  by  a  careful  and  systematically  practised  process  of 
hardening,  it  being  left  to  the  Judgment  of  the  physician  in  each 
case  what  amount  of  exercise  should  be  taken,  and  what  baths, 
cold  affusions,  etc.,  are  likely  to  prove  the  most  advantageous. 

Lastly,  prophylactic  measures  may  be  adopted  with  a  view 
oi  preventing  tlie  paroxysms  in  those  who  are  actually  suffering 
from  neuralgia.  The  means  best  adapted  for  this  purpose  are 
rest,  as  complete  as  possible,  of  the  affected  part,  so  that  where 
the  patient  suffers  from  facialgia  he  should  neither  masticate  nor 
speak,  and  where  from  sciatica,  he  should  not  walk ;  avoidance 
of  ex]Dosure  to  cold  and  wet,  and  to  draughts  of  air,  as  well  as 
(in  facial  neuralgia)  to  the  bright  light  and  heat  of  the  sun,  are 
important.  Care  should  also  be  taken  to  avoid  mental  excite- 
ment, disturbances  of  the  digestive  organs,  and,  speaking  gen- 
erally, all  those  injurious  influences  which  the  patient  has 
learned  to  recognize  as  cii'cumstances  that  are  likely  to  induce 
the  paroxysm. 

b.  Indicatio  causalls. — S23ecial  attention  must  always  be 
paid  to  this,  since  its  fulfilment  is  in  many  cases  the  funda- 
mental condition  of  recovery.  The  coarser  anatomical  lesions 
fall  under  this  category,  since  they  constitute  the  immediate 
cause  of  the  symptom  "  pain,"  which  in  the  present  state  of  our 
knowledge  we  regard  as  the  chief  condition  of  neuralgia. 

The  simplest  causes  of  neuralgia  are  apparently  wounds,  and 
the  presence  of  foreign  bodies,  though  in  many  cases  no  history 
of  these  occurrences  can  be  obtained.  When  the  position  of  the 
parts  allows  of  it,  surgical  assistance  may  be  resorted  to,  and  is 
sometimes  crowned  with  brilliant  success,  as  in  the  excision  or 
correction  of  cicatrices,  removal  of  foreign  bodies,  resection  and 
reposition  of  crushed  or  torn  nerves,  etc.  Similar  j)roceedings 
may  be  adopted  in  cases  where  the  neuralgia  is  due  to  mechani- 
cal causes,  as  the  pressure  of  tumors,  compression  of  nerves  from 
periostitis,  hyperostoses,  hypertrophied  callus,  hardened  fecal 
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masses,  etc.  Whenever  practicable,  these  compressing  bodies 
must  be  removed  by  surgical  or  other  means,  and  a  cure  is  thus 
usually  effected.  This  is  especially  the  case  in  neuromata  and 
tubercula  dolorosa.  If  surgical  interference  is  impracticable, 
other  measures  must  be  tried,  as  the  use  of  such  resorbents,  anti- 
phlogistics,  baths,  derivatives,  etc.,  as  may  be  appropriate  to  the 
particular  case,  to  lessen  the  volume  of  the  comj)ressing  tissue, 
and  to  cause  its  disappearance.  Experience,  however,  unfor- 
tunately teaches  us  that  little  is  to  be  hoped  for  from  such 
measures. 

If  the  neuralgia  be  due  to  congestion  or  stasis  of  hlood  in 
the  vicinity  of  a  nerve,  tlie  ordinary  means  used  for  removing 
these  conditions,  as  local  abstraction  of  blood,  placing  the  part 
in  an  appropriate  position,  derivation  by  the  bowels,  etc.,  are 
usually  successful.  Sciatica,  when  kej)fc  up  by  stasis  in  the 
hemorrlioidal  vessels,  is  often  relieved  in  a  striking  manner  by 
such  means. 

Tliose  organic  diseases  of  the  central  organs,  which  are 
accompanied  by  neuralgia,  such  as  cerebral  tumors,  abscesses  in 
the  brain,  meningitis,  tabes,  myelitis,  etc.,  must  be  treated  in 
the  usual  manner,  for  the  particulars  of  which  the  reader  is 
referred  to  other  parts  of  this  work. 

If  neuritis  be  clearly  the  cause  of  the  disease  {rside  !N"euritis), 
antiphlogistic  measures  are  indicated :  abstraction  of  blood,  the 
application  of  cold,  derivations  by  the  skin  and  intestines,  and  at 
a  later  period  the  employment  of  resolvents  and  galvanism. 

When  neuralgia  is  attributable  to  rlieumatism,  good  results 
are  often  obtained  by  the  establishment  of  active  diaphoresis  at 
an  early  ]3eriod  of  the  disease,  and  this  is  best  accomplished  by 
vapor  baths,  with  local  antiphlogistic  measures  and  derivation 
by  the  skin,  as  by  sinapisms  and  blisters.  The  older  physicians 
(Eisenmann)  expressed  themselves  strongly  in  favor  of  colchi- 
cum  and  opium  in  these  cases.  In  chronic  rheumatic  cases,  the 
indifferent  (non-saline)  thermal  baths  of  Wildbad,  Teplitz,  Gas- 
tein,  Baden-Baden  and  Wiesbaden,  are  very  useful,  and  the  cold- 
water  cure  and  electricity  may  also  be  emi:)loyed.  Some  benefit 
may  also  be  obtained  from  the  administration  of  iodide  of  potas- 
sium, and  from  wintering  in  a  mild  climate. 


leeds  >5.wfst  riding 
Mll'ICc-chirurcical  society 

NEUEALGIA  IN  GENEKAL. — TREATMENT.  76 

The  energetic  treatment  of  tlie  neuropathic  diathesis^  wliich 
so  often  lies  at  tlie  foundation  of  neuralgia,  is  also  of  mucli 
importance.  This  must  be  proceeded  with  on  general  therapeu- 
tic indications,  a  detailed  account  of  which  would  lead  us  too 
far.  It  may,  however,  be  here  briefly  remarked,  that  the  so- 
called  nerve-invigorating  method  of  treatment  must  be  adopted 
in  the  widest  signification  of  the  term,  particular  attention  being 
paid  to  the  diet  and  general  habits  of  life,  to  sufficiency  of  sleep, 
to  regular  exercise  in  the  open  air,  to  the  use  of  cold  water  in 
washing  or  in  baths,  and  to  sea-bathing,  whilst  residence  in  a 
mountainous  district  may  also  be  recommended.  In  addition 
to  all  this,  the  remedies  appropriate  to  the  particular  case — as 
quinine,  iron,  nervine  tonics,  phosphorus,  strychnia  and  others, 
and  ultimately,  resort  to  medicated  springs — must  be  employed. 
In  these  cases  careful  attention  to  the  idiosyncrasies  of  the 
patient,  appropriate  selection  of  the  method  of  cure  to  be 
adopted,  and  long  persistence  in  it,  are  alone  likely  to  prove 
effective,  as  it  is  notorious  that  a  very  large  number  of  cases  of 
neuralgia  are  attributable  to  the  existence  of  a  nervous  diathesis. 
The  physician  who  undertakes  the  treatment  of  these  cases 
should  make  himself  familiar  with  the  most  minute  details  of 
all  the  means  that  are  capable  of  strengthening  the  nervous  sys- 
tem. If  hysteria  be  unmistakablj^  present,  anti-hysteric  remedies 
may  be  prescribed  in  addition  to  other  things. 

Anmmia,  in  its  manifold  forms,  is  likewise  of  importance,  as 
constituting  a  cause  of  neuralgia,  and  the  Iiigli  esteem  in  which 
the  ferruginous  preparations  are  held  is  essentially  due  to  the 
circumstance  that  so  many  neuralgise  are  due  to  aufemia.  Here, 
also,  it  is  impossible  to  enter  into  details ;  it  is  enough  to  say 
that  the  most  diverse  modifications  in  the  generally  received 
method  of  treatment  of  anfemia  and  chlorosis  may  here  be 
requisite,  but  there  can  be  no  doubt  of  the  value  of  iron,  accom- 
panied by  abundant  food ;  when  the  former  proves  of  no  avail 
arsenic  is  often  serviceable.  Anstie  recommends  a  combination 
of  solution  of  chloride  of  iron'— from  ten  to  fifteen  drops— with 


'  Tho  XJ.  S.  Solution  nearly  corresponds  to  the  "Stronger  Solution"  of  the 
British  Ph. 
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a  fortietli  of  a  grain  of  stiyclinia,  taken  several  times  a  day,  as 
being  particularly  elfective  in  the  ansemic  neuralgia  of  young 
women. 

In  clyscrasic  and  cachectic  conditions,  as  for  example,  in 
scrof ulosis,  tuberculosis,  gout,  etc. ,  the  usual  dietetic  and  phar- 
maceutical measures  that  have  been  found  effective  in  these 
diseases  must  be  adopted.  If  sypMlis  be  regarded  as  the  cause 
of  neuralgia,  the  mercurial  preparations  and  iodide  of  potassium, 
according  to  the  stage  of  the  disease,  are  indicated,  and  usually 
prove  very  effective.  In  those  who  are  suffering  from  the  toxic 
influence  of  alcohol,  mercury,  lead,  or  other  substances,  the 
appropriate  remedies  must,  of  course,  be  energetically  employed. 

Results  of  a  highly  satisfactory  nature  are  brought  about  by 
treatment  in  cases  of  malarial  neuralgia.  In  those  cases  of 
periodic  neuralgia  that  are  distinctly  traceable  to  malarial  infec- 
tion, a  few  full  doses  of  quinine  have  an  almost  magical  effect ; 
and  where  this  fails,  as  is  occasionally  the  case,  recourse  must  be 
had  to  arsenic. 

Indicatio  morhi  et  symptomatica. — We  associate  these  to- 
gether, since  most  of  the  remedial  measures  that  will  be  men- 
tioned act  in  both  directions,  whilst  we  are  at  present  wholly 
unable  to  make  any  definite  statements  in  regard  to  the  essential 
nature  of  the  malady,  and  must  still  consider  it  as  a  sjanpto- 
matic  form  of  disease,  in  which  the  treatment  of  the  principal 
symptoms  coincides  with  that  directed  to  the  disease  itself. 

AVe  here  meet  with  an  enormous  number  of  remedies  that 
have  been  popular,  and  some  of  which  still  continue  to  enjoy  the 
reputation  of  being  anti-neuralgic.  A  critical  sifting  of  the 
abundant  material  that  has  been  handed  down  to  us  from 
remote  periods  was  necessary,  and  this  has  been  in  great  part 
accomplished  during  the  last  ten  years.  Modern  investigations 
have  reduced  the  anti-neuralgic  remedies  to  a  few  groups ;  the 
rest  have  fallen  into  disuse  to  be  only  now  and  then  tried  in 
desperate  cases. 

Here,  perhaps,  is  the  best  place  to  append  a  few  observations 
upon  the  diet  and  mode  of  life  that  should  be  adopted  by  neu- 
ralgic patients,  since  the  careful  regulation  of  both  must  in  all 
cases  form  an  essential  part  of  the  treatment,  and  since  in  and  by 
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themselves  tliey  not  iinfrequently  fulfil  several  of  the  more  im- 
portant indications.  The  remarks  that  we  shall  here  make  are,  of 
course,  chiefly  applicable  to  the  more  severe  cases. 

In  the  first  place,  the  patient  should  be  most  careful  in  main- 
taining both  mental  and  bodily  rest,  no  violent  exertions  should 
be  made,  and  all  mental  excitement  must  be  avoided;  if  possible, 
business  for  a  tijne  should  be  entirely  given  up.  In  the  next 
place,  all  means  should  be  adopted  to  give  the  patient  complete 
rest,  and  especially  a  large  amount  of  sleep ;  if  necessary,  this 
must  be  obtained  by  the  use  of  medicines ;  amongst  them  chloral, 
esi)ecially  in  combination  with  a  little  morphia,  is  the  best. 
Great  regularity  in  the  mode  of  living  must  be  particularly 
insisted  on  ;  attention  being  paid  to  the  due  alternation  of  exer- 
cise and  rest,  to  regularity  in  the  hours  at  which  the  meals  are 
taken,  and  to  a  certain  amount  of  rest  after  meals.  Moderate 
exercise  in  the  open  air  in  fine  weather,  or  mere  exposure  to  the 
air  in  those  who  are  very  delicate,  is  very  useful.  The  food  (with 
due  regard  always  to  individual  peculiarities),  should  be  good 
and  abundant,  especially  in  very  young  or  aged  persons.  Anstie 
can  scarcely  sufiiciently  extol  the  advantage  to  be  derived  from 
the  consumption  of  even  a  larger  supply  of  food  than  is  necessary 
for  a  healthy  person  ;  and  this  has  been  found  particularly  bene- 
ficial in  all  chronic  neuroses.  A  large  supply  of  fat  with  the  food 
is  of  special  value  when  taken  with  abundance  of  meat,  milk, 
eggs,  and  bread.  On  this  account  the  continued  use  of  cod-liver  oil 
in  large  doses  is  strongly  recommended  ;  where  this  cannot  be 
endured,  attempts  may  be  made  to  replace  it  by  the  free  use  of 
cream,  butter,  olive  oil,  cocoanut  oil,  and  the  like.  Unfortu- 
nately, neuralgic  patients  have  often  a  bad  appetite  and  a  strong 
aversion  to  certain  kinds  of  food,  while  their  stomachs  are  not  in 
a  condition  to  bear  the  more  liberal  diet  recommended  to  them  ; 
patience  and  humoring  on  the  part  of  the  jihysician,  and  with 
good- will  on  the  part  of  the  patient,  the  augmented  quantity  of 
food  may  in  many  cases  be  taken.  The  use  of  spirituous  liquors 
can  only  l)e  allowed  when  they  are  taken  as  food  at  meal- times ; 
in  this  way  there  is  no  objection  to  a  little  good  wine  or  strong 
beer  ;  on  the  other  hand,  the  patient  must  avoid  the  excessive  use 
of  alcohol ;  it  should  by  no  means  be  taken  in  intoxicating  doses. 
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The  advantages  of  uniformity  of  temperature  should  always 
be  impressed  on  neuralgic  patients,  and  the  clothing  should  be 
carefully  adapted  to  give  j)rotection  against  sudden  cooling  and 
catching  cold,  but  it  should  not  be  too  warm  ;  on  the  contrary, 
some  efforts  should  be  made  to  harden  the  skin  by  sponging 
with  cold  water,  friction,  and  the  use  of  baths,  at  first  of  a  Avarra 
temperature,  and  subsequently  becoming  colder.  As  a  general 
rule,  the  use  of  baths,  as  regiminal  means  of  treatment,  should 
not  be  neglected.  Anstie  recommends  also  the  Turkish  (hot-air) 
baths,  with  subsequent  cold  douche  on  the  back,  as  a  very  effec- 
tive means  of  hardening  the  constitution.  Finally,  the  patient 
must  practise  the  prophylactic  measures  enumerated  above 
against  the  occurrence  of  the  paroxysms.  Modifications  and 
extensions  of  this  plan  of  treatment,  which  cannot  here  be 
further  discussed,  must,  of  course,  be  made  in  accordance  with 
the  idiosyncrasy,  the  social  position  and  mode  of  life  of  the 
patient,  and  our  knowledge  of  the  etiology  of  the  disease. 

The  S'pecijic  remedial  measures,  adopted  for  the  cure  of  neu- 
ralgia, all  have  for  their  object  to  neutralize  the  supposed  tro- 
phic disturbances  of  the  nerves,  and  thus  to  remove  the  principal 
symptom  of  neuralgia,  the  pain.  How  this  is  effected  by  the 
means  employed  we  are  unable  at  present  to  offer  any  satisfactory 
opinion,  because  %ve  are  ignorant  of  the  essence  of  the  pathologi- 
cal trophic  disturbances,  the  finer  details  of  the  mode  in  which 
neuralgic  pain  originates.  The  theories  ordinarily  advanced 
regarding  these  modes  of  operation  (as  by  removal  of  anatomical 
changes  and  disturbances  of  the  circulation,  by  warding  off 
every  abnormally  strong  excitation,  by  diminution  of  the  patho- 
logical excitability  of  the  nerves,  etc.)  are,  no  doubt,  reasonable, 
but  still  have  too  small  a  foundation  on  solid  facts  to  render  it 
of  any  service  to  the  practitioner  to  consider  them  more  closely. 
We,  therefore,  at  once  proceed  to  the  consideration  of  the  several 
remedies  themselves. 

There  are  three  groups  of  remedies  that  occupy  the  foremost 
place  in  the  treatment  of  neuralgia,  as  being  the  most  effective. 
1.  Electricity  in  its  various  forms.  2.  The  narcotics,  especially 
when  applied  hj^podermically  ;  and,  3.  Certain  nermne  sj)€cifics, 
which  experience  has  shown  to  be  useful  in  many  cases.  The 
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remedies  at  our  disposal  are  not,  however,  exhausted  with  this 
list,  for  in  the  application  of  cold,  the  use  of  baths,  the  employ- 
ment of  derivatives,  and  in  surgical  interference,  we  possess  other 
means  which,  however,  are  of  secondary  value  as  compared  with 
the  three  groups  just  mentioned. 

1.  Electricity  recently  become  the  most  important  remedy 
in  the  treatment  of  neuralgia,  from  the  brilliant  success  that  has 
attended  its  application  in  all  the  different  forms  of  the  disease. 
Its  mode  of  action  is  still  obscure,  though  it  probably  varies  in 
different  instances.  It  diminishes  the  excitability  of  the  sensory 
nerves,  it  takes  away  abnormal  stimuli  from  them,  it  modifies 
their  nutrition,  allays  hypersemia  and  inflammation,  and  lastly 
acts  as  a  derivative,  and  thus  fulfils  several  indications.  The 
methods  of  applying  it  are  manifold,  especially  since  the  reintro- 
duction  into  practice  of  the  galvanic  current  by  Remak.  The 
results  of  electro-therapeutical  treatment  are  in  no  other  dis- 
ease so  certainly  established  as  in  neuralgia.  Of  the  two  kinds 
of  electricity  now  in  constant  use,  the  galvanic  current  is  found 
to  be  more  active  and  applicable  to  a  greater  variety  of  forms  of 
the  disease  than  faradic  electricity. 

Faradic  electricity  is  chiefly  useful  in  peripheric  neuralgice, 
when  the  nerves  can  be  reached  by  the  current,  and  in  cases 
where  no  remarkable  anatomical  change,  as  neuritis  or  the  like, 
is  present,  and  thus  especially  in  the  so-called  purely  idiopathic 
or  "habitual"  neuralgi?e.  It  has  also  somewhat  of  a  derivative 
action,  as  a  stimulant  to  the  skin. 

The  galvanic  current  has  at  least  the  same  action  upon  peri- 
pheric neuralgise,  whilst,  in  addition,  it  is  very  effective  in  the 
central  and  deep-seated  forms  of  the  disease  (spinal  and  cerebral 
neuralgiae,  and  neuralgipe  of  the  roots  of  nerves).  Moreover,  by 
its  "catalytic"  effects,  that  is  to  say,  by  its  influence  on  the  ves- 
sels, upon  exudations  and  the  processes  of  nutrition,  it  exerts  a 
wide  influence  on  those  neuralgias  which  are  uninfluenced  by  the 
faradic  current. 

The  special  indications  for  the  employment  of  this  remedy 
cannot,  however,  as  yet  be  given  with  precision,  since  most  of  the 
facts  have  been  discovered  empirically,  and  still  require  much 
corroboration.  As  a  matter  of  course,  electricity  will  not  cure  all 
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forms  of  neuralgia ;  it  cannot  even  be' accounted  a  sure  palliative 
in  all  neuralgisB,  but  is  surpassed  in  this  by  the  narcotics.  This 
is  particularly  true  of  neuralgias  which  are  due  to  gross  anatomi- 
cal changes,  and  of  those  caused  by  anemia  and  the  different 
forms  of  poisoning,  so  long  as  these  causes  continue  to  act. 

On  the  other  hand,  electricity,  and  especially  the  galvanic 
current,  has  been  found  to  yield  the  most  gratifying  results  in 
the  so-called  idiopathic  neuralgic©,  in  most  of  those  which  are 
due  to  a  rheumatic  or  neuritic  process,  and  which  have  become 
habitual,  and  finally  in  a  certain  proi)ortion  of  the  excentric  neu- 
ralgifE.  Indeed  the  results  are  sometimes  astonishing,  so  quickly 
do  they  appear.  In  other  cases,  however,  it  is  necessary  to  per- 
severe in  this  mode  of  treatment  for  a  long  time,  and  with  great 
regularity,  before  a  cure  is  effected. 

The  results  that  various  electro-therapeutists  agree  in  stating 
they  have  obtained  are  extremely  favorable.  In  the  well-known 
text-books  of  electro-therapeutics,  as  in  those  of  Althaus,  M. 
Meyer,  Rosenthal,  Benedict,  Beard  and  Rockwell,  and  Duchenne, 
we  have  the  most  indisputable  evidence  on  this  point.  I  can 
myself  corroborate  these  favorable  statements  in  the  most  com- 
plete manner,  and  in  earlier  papers '  have  given  an  account  of 
the  favorable  results  I  have  obtained  in  a  great  number  of  dif- 
ferent cases. 

The  modes  of  applying  electricity  can  here  be  only  shortly  given,  and  the  reader 
is  referred  to  the  ordinary  handbooks  of  electro-therapeutics  for  further  details. 
There  are  two  methods  of  applying  fdradic  electricity  : 

a.  By  conducting  a  strong  current  of  the  secondary  spiral,  for  a  few  minutes, 
through  the  nerve,  by  means  of  moist  electi-odes,  one  of  them  being  placed  on  the 
nerve  trunl<  as  near  as  possible  to  its  central  origin.  This  plan  must,  for  the  most 
part,  be  frequently  repeated. 

5.  By  producing  energetic  irritation  of  the  skin  with  an  electric  brush,  or 
by  means  of  an  electric  moxa  (Duchcnne,  M.  Meyer),  in  the  region  of  distribution 
of  the  nerve,  at  its  point  of  emergence,  and  over  the  jmnts  douloureux.  Tliis  method, 
which  is  often  very  effective,  ought  properly  to  be  included  under  the  head  of  deri- 
vative means  (see  below). 

The  application  of  galvanic  electricity  is  especially  intended  to  modify  the  nutri- 
tive processes  taking  j^lace  in  the  nerve,  to  produce  the  so-called  catalytic  effects, 
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and  to  lo-wcr  the  irritability  of  the  nerves.  These  objects  are  best  fulfilled  by  the 
use  of  the  continuous  currents.  The  question  which  is  now  so  warmly  discussed  by 
clectrothcrapeutists  as  to  how  these  are  to  be  applied,  whether  according  to  the 
polar  or  the  direction  method  (Richtuugsmethode),  requires  first  to  be  definitively 
settled.  The  results,  however,  of  both  plans  seem  to  be  equally  good.  In  the  polar 
method  the  anode  is  best  applied  continuously  Vy^ith  a  current  that  gradually  in- 
creases and  diminishes  in  intensity ;  the  anode  is  applied  first  upon  the  nerve  trunk 
(when  possible  in  the  immediate  vicinity  of  the  proper  focus  of  the  disease)  and 
then  upon  the  points  douloureux,  and  the  cathode  upon  some  indifferent  point.  In 
many  instances,  the  continuous  action  of  the  cathode  acts  better,  which  is  readily 
cxijlicalile  on  the  grounds  of  its  catalytic  action.  In  the  direction  method,  the 
descending  direction  of  the  current  is  used  by  preference,  and  the  anode  is  then  to 
be  placed  upon  the  plexus  or  upon  the  roots  of  the  neiTO,  and  the  cathode  upon 
the  nerve  trunk  and  the  painful  points.  The  fundamental  idea  here  is  therefore 
always  "  local  treatment."  This  has  especially  important  results  in  the  treatment 
of  excentric  nem'algifc.  This  is  only  effective  when  the  current  is  applied  directly 
to  the  brain  or  spinal  cord,  hut  in  many  cases  a  treatment  directed  to  the  peri- 
phery is  also  requisite,  with  the  object  of  removing  abnormal  conditions  of  excit- 
ability in  the  peripheral  nerve  paths.  The  indirect  method  of  treating  many  neu- 
ralgifE,  introduced  by  Remak,  viz.,  by  acting  on  the  sympathetic  ganglia,  and  the 
"  general  electrization  "  proposed  by  Beai'd  and  Rockwell  for  the  treatment  of  con- 
stitutional neuralgiae,  are  methods  that  have  not  as  yet  been  sufficiently  controlled 
and  tested  to  merit  a  recommendation. 

In  regard  to  the  duration  and  the  frequency  of  tlie  sittings  no  general  statement 
can  be  made.  As  a  rule,  they  should  be  short,  extending  over  from  two  to  eight 
minutes,  and  repeated  daily,  or  every  other  day.  In  only  rare  instances  will  it  be 
found  necessary  to  apply  the  current  more  than  once  a  day.  The  strength  of  the 
current  must,  in  general,  be  moderate. 

The  effects  are  ixsually  experienced  at  once,  and  continue  for  a  variable  period, 
from  two  or  three  to  twenty-four  hours,  ultimately  after  a  variable  number  of  sit- 
tings becoming  permanent.  If  after  a  moderate  number  of  sitting.?,  as  from  six 
to  ten,  no  apprecialjle  benefit  is  experienced,  the  cose  must,  in  general,  l^e  regarded 
as  one  not  adapted  for  the  electrical  plan  of  treatment. 

2.  Narcotics  (and  ancEstlieiics)  in  the  present  clay  constitute 
very  important  remedies  in  the  treatment  of  neuralgia,  and  can- 
not be  neglected,  since  they  constitute  palliative  means  that  are 
uncommonly  certain  and  agreeable  in  their  mode  of  action. 
From  this  point  of  view  they  are  unsurj^assed  by  any  remedies, 
especially  since  we  have  learnt  to  introduce  them  by  subcutane- 
ous injections  into  the  system,  in  very  small  and  at  the  same 
time  very  effective  doses.  Since  this  discovery  their  beneficent 
action  has  been  extended  to  a  very  wide  class  of  cases.  Although 
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immerous  experiments  have  been  made  with  these  drugs,  little 
is  known  in  regard  to  their  mode  of  operation.  They  were  origi- 
nally prescribed  merely  as  pain-quellers,  that  is  to  say,  purely 
symptomatically,  and  we  are  rarely  disappointed  in  regard  to 
this  part  of  their  action,  but  experience  has  shown  that  many 
neuralgise  completely  recover  under  their  use,  and  it  is  therefore 
evident  that  they  must  act  as  genuine  curative  agents.  The 
pain-quelling  action  is  usually  referred  to  the  power  of  chang- 
ing the  condition  of  excitability,  which  narcotics  exert  over 
both  the  peripheral  and  central  sensory  apparatus.  The  action 
on  the  central  organs  is  the  more  marked  and  important,  and  is 
that  which  best  explains  the  powerful  palliative  influence  ex- 
erted by  the  narcotics.  As  to  the  mode  in  which  they  act  as 
curative  agents,  the  hypotheses  that  have  been  advanced  are  suf- 
ficiently unsatisfactory.  It  is  said,  for  example,  that  they  produce 
a  permanent  diminution  of  the  excitability,  or  in  other  words 
some  intimate  trophic  changes  in  the  sensory  apparatus  ;  it  is  also 
conceivable  that,  owing  to  the  sleep  obtained  and  the  rest  given 
to  the  nervous  system  by  narcotics,  the  trophic  disturbances  are 
calmed  down,  and  the  path  to  recovery  opened.  However  that 
may  be,  it  is  certain  that  in  the  hypodennic  injection  of  certain 
narcotics  we  possess  an  excellent  and  certain  palliative  in  neu- 
ralgic affections ;  and  besides,  in  many  forms  of  neuralgia,  and 
especially  in  the  slighter  and  more  recent  cases  affecting  the 
periphery,  a  permanent  cure  is  often  effected  by  these  remedies. 

By  far  the  most  important  of  the  means  in  question  are  the 
alkaloids  of  opium,  and  especially  morphia,  which  may  indeed 
be  regarded  as  the  chief  of  those  which  can  be  hypodermically 
injected,  since  it  acts  most  advantageously  and  most  certainly 
when  thus  introduced  into  the  system. 

Hypodermic  or  subcutaneous  injection  has  become  so  thoroughly  popularized 
that  it  is  unnecessary  to  enter  into  any  details  regarding  it.  It  consists  in  the  intro- 
duction of  a  solution  of  the  remedy  into  the  subcutaneous  connective  tissue  by 
means  of  a  small  Prayaz  or  Luer's  syringe,  which  is  armed  with  a  fine  perforated 
stylet.  The  most  important  thing  in  this  method  is  to  actually  introduce  into  the 
subcutaneous  connective  tissue  a  very  precisely  measured  quantity  of  the  fluid; 
and  this,  with  a  little  practice,  can  easily  be  accomplished  without  materially  incon- 
veniencing the  patient.    Care  should  be  taken  not  to  inject  the  fluid  into  the  tissue 
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of  the  cutis,  as  this  is  likely  to  produce  considerable  imin  and  swelling,  and  even 
inflammation  of  tlie  part.  The  locality  chosen  for  injection  is  not  altogether  a 
matter  of  indifference.  When  the  general  action  upon  the  central  nervous  system 
is  desired,  those  parts  of  the  skin  may  be  selected  which  arc  thin,  and  where 
the  subcutaneous  connective  tissue  is  loose,  as,  for  example,  the  temple,  clavicu- 
lar region,  anterior  abdominal  wall,  and  internal  surface  of  the  fore-arm  and 
thigh;  but  when  a  decided  local  action  is  intended,  as  is  usually  the  case  in 
neuralgia,  the  injection  should  be  made  as  near  as  possible  to  the  nerve  trunk 
affected,  or  into  the  painful  point.  The  advantages  of  subcutaneous  injection 
depend  upon  the  great  rapidity  and  certainty  with  which  the  medicaments  are 
absorbed,  upon  both  the  general  and  local  action  being  obtained,  upon  the  possi- 
bility of  determining  the  dose  with  great  precision,  whilst  at  the  same  time  much 
smaller  doses  are  required,  and  lastly,  upon  the  digestive  organs  and  apiJetite  being 
but  little  or  not  at  all  disturbed. 

The  dosage  is  best  effected  by  making  the  solution  of  such  strength  that  each 
division  of  the  syringe,  or  each  five  or  ten  divisions,  contains  a  definite  fraction  of 
a  grain  of  the  remedy,  so  that  the  quantity  injected  may  be  easily  read  off.  The 
syringe  must,  of  course,  be  carefully  graduated.  The  best  solvent  is  distilled  water, 
but  more  consistence  can  be  given  to  the  fluid  by  the  addition  of  an  equal  quantity 
of  pure  glycerine.  The  substance  to  be  injected  ought  to  be  first  dissolved  in  the 
warm  glycerine.  In  regard  to  the  details  of  the  mode  of  injecting,  the  precautions 
that  should  be  taken,  the  precision  of  the  dosage,  the  media  to  be  employed,  and 
the  general  facts  in  respect  to  hypodermic  injection,  the  work  of  Eulenburg  '  may 
be  referred  to. 

The  dose  of  morphia  that  may  be  injected  varies  from  one- 
thirteenth  of  a  grain  to  one  and  a  half  grains,  and  it  is  usual  to 
begin  with  the  smaller  and  gradually  to  rise  to  the  larger  doses  ; 
when  the  effective  dose  has  been  reached  it  may  in  general  be 
persisted  in  for  a  considerable  period,  though  by  degrees  the 
system  becomes  accustomed  to  it.  Unpleasant,  though  not  dan- 
gerous, symptoms  are  not  unfrequently  observed,  especially 
when  the  injection  has  been  made  about  the  head  or  neck,  such 
as  feeling  of  anxiety,  faintness,  mental  confusion,  drowsiness, 
stupor,  nausea,  and  vomiting.  These  effects  are  for  the  most 
part  only  transitory,  but  it  is  prudent  to  prepare  the  patient 
for  then-  possible  occurrence.  Morphia  injections  are  prescribed 
in  those  cases  in  particular  where  a  rapid  and  certain  means 
of  removing  the  pain  is  urgently  required,  but  also  where  it 
is  desired  to  relieve  the  sufferings  of  the  patient  by  palliative 


*  Eulenburg,  Die  hypodermatische  Injection,  2.  Aufl.    Berlin,  1867. 
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means,  until  a  cure  is  effected  by  other  remedies  ;  and  lastly, 
it  is  employed  as  a  curative  agent,  if  indeed  it  may  be  assumed 
tliat  morphia  can  of  itself  effect  a  cure.  The  injection  should 
not  be  made  too  often ;  as  a  rule,  once,  or  at  the  most  twice 
a  day  is  sufficient,  though  in  severe  cases  it  may  be  done  more 
frequently.  AVhen  it  is  employed  as  a  curative  means,  it  is 
advisable  for  several  days  consecutively  to  suppress  the  parox- 
ysms of  pain  as  completely  as  possible  by  means  of  injections  ; 
this  appears  to  promote  a  cure  very  greatly.  The  effects  of  the 
injection  of  morphia  are  usually  very  striking ;  the  patient  is 
often  relieved  from  most  violent  pain  in  the  course  of  a  fev?- 
minutes,  and  feels  himself  a  new  man,  capable  of  speaking,  eat- 
ing, and  moving  about.  This  freedom  from  pain  lasts  for  some 
hours  or  days,  according  to  the  violence  of  the  pain  and  the 
amount  of  morphia  that  has  been  injected.  When  large  doses 
of  morphia  have  been  taken  for  a  considerable  period,  the 
patient  becomes  so  habituated  to  them  that  they  cannot  be 
pretermitted  without  producing  the  most  tormenting  sj^^mp- 
toms ;  in  such  cases  the  quantity  must  be  gradually  dimin- 
ished ;  if  done  too  rapidly,  the  patient  often  falls  into  a  condition 
of  extreme  weakness  and  great  general  discomfort,  which  can 
only  be  overcome  by  the  free  administration  of  stimulants.  Injec- 
tions of  morphia  are,  of  course,  contra-indicated  in  states  of  great 
debility,  in  advanced  age,  hypergemia  of  the  brain,  organic  dis- 
ease of  the  heart,  etc. 

With  the  exception  of  morphia,  the  other  preparations  of 
opium,  such  as  extract  of  opium,  narceine,  codeine,  narcotine, 
and  the  like,  are  but  little  employed.  They  may  be  safely 
neglected. 

Atropine  alone  of  the  other  narcotics  deserves  special  men- 
tion. It  exerts  an  anti-neuralgic  action  similar  to  that  of 
morphia,  and  may  even  prove  serviceable  when  this  fails. 
According  to  Anstie,  it  is  particularly  useful  in  glaucomatous 
neuralgia,  and  in  neuralgia  of  the  pelvis.  It  should,  however, 
only  be  resorted  to  in  cases  of  necessity,  on  account  of  its 
highly  poisonous  action,  which  is  perceptible  sometimes  even 
when  extremely  small  doses  have  been  administered.  The  dose 
for  injection  ranges  from  the  one  one-hundred-and-thirtieth  to 
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the  one-twenty-second  of  a  grain.  Altliaus  states  tliat  the  com- 
bination of  morphia  one-sixth,  and  atropine  one-sixty -fifth,  of  a 
grain,  proves  very  useful  in  many  cases. 

In  cases  where  hypodermic  injections  cannot  be  employed  (as 
often  occurs  in  private  practice),  narcotics  must  be  administered 
internally ;  but  larger  doses  are  required,  and  these  are  both  less 
active  and  not  unfrequently  disturb  the  digestion.  Morphia 
may  thus  be  given  in  fi-equently  repeated  doses  of  fi-om  one- 
sixth  of  a  grain  to  one  and  a  half  grains,  and  it  may  be  advan- 
tageously combined  with  moderate  doses  of  quinine.  This  com- 
bination is  better  borne,  and  is  more  effective.  The  other  pre- 
parations of  opium,  as  well  as  atropine  and  the  extracts  of  bella- 
donna and  hyoscyamus,  may  also  be  given  internally. 

But  little  confidence  can  be  placed  in  the  effects  of  the  exter- 
nal application  of  narcotic  remedies.  The  inoculation  and 
endermic  application  of  the  narcotic  alkaloids,  which  were 
formerly  occasionally  practised,  are  now  fallen  into  complete 
disuse.  We  cannot,  however,  afford  to  dispense  entirely  with 
the  use  of  narcotic  ointments  and  embrocations  in  ordinary  prac- 
tice, since  it  cannot  be  denied  that  their  application  is  often  fol- 
lowed by  favorable  results.  Still,  too  much,  especially  in  serious 
cases,  must  not  be  expected  from  them.  The  salve  or  lotion, 
when  these  are  employed,  must  be  rubbed  into  the  painful  part  of 
the  skin  or  over  the  affected  nerve  several  times  a  day,  or  com- 
presses smeared  or  moistened  with  them  may  be  applied,  or, 
lastly,  narcotic  plasters  may  be  kept  applied  to  the  part  for 
some  time.  Of  these  it  will  be  enough  to  mention  here  salves 
containing  moi-phia,  or  extract  of  opium  or  of  belladonna,  and 
salves  with  veratrine  (one  part  to  twenty),  or  aconitia  (one  part 
to  forty),  which  may  be  rubbed  in  till  pricking  sensations  in 
the  former  cases,  and  numbness  of  skin  in  the  latter,  are  induced. 
I  have  often  found  a  salve  effective  which  contained  one  part  of 
veratria,  and  one  of  watery  extract  of  opium,  combined  with 
twenty  parts  of  fat.  Trousseau  recommends  as  a  good  palliative 
a  watery  solution  of  atropine,  one  grain  to  the  ounce,  to  be 
applied  by  means  of  compresses,  or  one  of  double  the  strength 
to  be  rubbed  into  the  parts  several  times  a  day.  Extract  of 
belladonna,  one  part,  and  four  parts  of  glycerine,  and  four  parts 
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of  starcli  may  also  be  rubbed  in  and  applied  on  a  compress. 
These  and  similar  preparations  'will  not  infrequently  give  con- 
siderable relief  to  the  patient. 

Associated  with  the  narcotics,  and  having  a  similar  action  to 
theirs,  are  the  ancesthetics^  chloroform,  Dutch  liquid,  nitrite  of 
amyl,  etc.    Theii"  action,  however,  is  less  permanent  and  less 
energetic,  though  in  many  cases  it  is  sufficiently  marked.  After 
their  absorption  into  the  blood,  they  act  by  producing  anaes- 
thesia of  the  sensory  centres  ;  when  applied  locally,  by  produc- 
ing anaesthesia  of  the  terminations  of  the  nerve,  and  in  part  also 
as  rubefacients  (derivatives).    They  may  be  used,  a,  in  the  form 
of  inhalations,  but  in  this  case  they  should  only  be  given  to  an 
extent  sufficient  to  remove  the  pain,  and  not  to  complete  uncon- 
sciousness.   This  may  be  effected  by  prolonged  but  moderate 
inhalation.    They  are  particularly  serviceable  in  alleviating  very 
violent  paroxysms  of  pain.    They  may  be  used,  internally. 
Thus  chloroform  or  ether,  in  doses  of  from  ten  to  twenty-live 
drops,  may  be  prescribed  in  some  mucilaginous  solution,  and 
then  serves  as  a  moderately  effective  palliative.    They  m2ij  also 
be  used,  c,  in  the  form  of  an  enema,  in  which  both  ether  and  chlo- 
roform can  be  given  in  doses  of  from  fifteen  to  twenty  minims 
suspended  in  starch  paste.  Thus  given,  they  act  in  a  similar  man- 
ner, and  may  be  ordered  in  neuralgia  of  the  sacral  plexus,  or  of 
the  pelvic  nerves.  Lastly,  d,  they  may  be  prescribed  in  the  f  omi 
of  ointment,  or  liniment,  or  in  such  a  way  that  the  ether  or  chlo- 
rofonn  evaporates  from  the  surface,  which  is  best  accomplished 
by  means  of  the  spray  apparatus,  or  a  piece  of  wool  saturated 
with  the  fluid  is  placed  on  the  painful  parts  of  the  skin,  evaj)or- 
ation  being  prevented  by  means  of  a  watch-glass,  or  other  cover. 
All  these  therapeutical  measures  a.re  applicable  when  a  change  in 
the  mode  of  treatment  appears  desirable,  as,  for  instance,  where 
it  is  thought  best  not  to  continue  the  use  of  narcotics  for  too 
long  a  time. 

This  appears  to  be  the  place  to  make  a  few  observations  in 
regard  to  the  use  of  the  liydrate  of  cliloral.  However  ineffective 
this  remedy  is  in  cases  of  severe  neuralgia,  its  well-marked  hyp- 
notic  action  is  very  useful  in  many  cases,  and  for  this  purpose  it 
may  be  advantageously  combined  with  small  doses  of  morpliia,  in 
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the  proportion,  for  example,  of  fifteen  grains  of  chloral  to  one- 
sixth  of  a  grain  of  morphia.  Very  recentty,  cases  have  been 
reported  showing  the  favorable  action  of  chloral  alone  upon 
recent  and  slight  forms  of  neuralgia. 

3.  The  group  of  specific  remedies  includes  a  great  variety  of 
remedial  measures,  the  effects  of  which  on  the  states  of  nutri- 
tion and  excitability  afford  reason  for  believing  that  we  may, 
with  some  confidence,  expect  them  to  cure  neuralgia  (alterantia 
nervina).  These  means  have  in  part  been  discovered  empirically, 
and  their  value  demonstrated  by  experience  ;  they  have  also  in 
part  been  introduced  into  the  treatment  of  neuralgia  in  conse- 
quence of  pharmacological  or  physiological  researches,  or  for 
reasons  deduced  from  pathological  considerations.  In  man}^ 
instances  they  have  been  adopted  on  very  insufficient  evidence 
of  their  efficacy.  Experience  has  not  as  yet  pronounced  a  final 
judgment  uj)on  all  of  them,  but  it  is  certain  that  many  of  them 
may  be  regarded  as  inoperative,  and  at  least  superfluous,  so  that 
their  almost  infinite  number  may  be  advantageously  reduced  to 
a  few  that  still  admit  of  being  employed. 

The  influence  of  these  last  is  undoubted,  and  has  been  satis- 
factorily established  by  the  testimony  of  excellent  observers ; 
but  their  mode  of  action  is  for  the  most  part  entirely  unknown. 
Some  certainly  act  by  effecting  a  general  improvement  of  the 
nutrition,  and  of  the  blood-making  organs  and  processes  ;  others 
by  their  influence  on  the  circulation  and  upon  the  vessels ; 
others  by  their  modifying  directly  the  molecular  relations  of  the 
nerves ;  and  others  again  by  effecting  changes  in  the  nutrition  of 
the  several  tissues.  Our  ignorance  of  the  precise  mode  of  action 
in  any  case  has  led  to  a  purely  empirical  application  of  these 
means,  and  we  are  often  tempted  to  resort  to  them  when  the 
preceding  groups  of  remedies  have  failed  or  happen  to  be  inap- 
plicable. 

In  the  very  first  rank  amongst  specific  remedies  we  must 
place  arsenic,  which  acts  not  only  as  an  anti-periodic  remedy  in 
neuralgiae  of  malarial  origin,  but  also  as  a  proper  nervine  tonic. 
As  is  well  known,  a  very  remarkable  influence  upon  the  general 
niitrition  of  the  body  and  the  tone  of  the  nervous  system  is 
ascribed  to  it.    As  Isnard  observes,  "arsenic  is  a  neurosthenic 
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tonic,  it  increases  the  nerve  force  and  restores  order  to  its  action 
wlien  disturbed."  It  certainly  displays  a  singular  curative  povv^er 
over  many  forms  of  neuralgia,  not  only  in  recent  cases,  and  in 
those  exhibiting  regularly  recurring  or  periodic  attacks,  even- 
when  they  are  not  dependent  upon  neuralgia,  but  also  in  chronic 
cases  of  purely  idiopathic  neuralgia  which  have  proved  rebellious 
to  treatment.  It  is  especially  effective  in  cases  where  there  is  a 
general  nervous  diathesis,  and  imperfect  formation  of  blood.  In 
such  cases  Fowler's  solution  may  be  given  in  doses  of  from  thi-ee 
to  ten  drops  three  times  a  day,  in  gradually  increasing  doses,  or 
the  arsenious  acid  may  be  given,  dissolved  in  water,  in  doses  of 
from  one-eighth  to  one-half  of  a  grain  per  diem,  in  divided  doses. 
In  all  instances  the  use  of  the  remedy  should  be  continued  for  a 
considerable  period  of  time.  Recently  arsenic  has  been  injected 
hypodermically  (Eulenburg),  and  it  must  be  admitted  that  this 
method  of  using  the  remedy  possesses  certain  advantages,  as  I 
can  myself  testify  from  personal  experience. 

Zinc  has  been  highly  praised,  but  whether  given  in  the  form 
of  oxide,  or  of  valerianate,  or  of  sulphate,  it  must  be  prescribed 
in  large  doses.  The  indications  for  its  exhibition  are  uncertain. 
Oxide  of  zinc,  with  extract  of  liyoscyamus,  constitutes  the  essen- 
tial constituent  of  Meglin's  piUs,  which  were  formerly  in  high 
repute. 

Phosphorus^  in  doses  of  from  one  sixty-fifth  to  one-eleventh 
of  a  grain  has  been  warmly  recommended,  especially  in  anaemic 
and  neurasthenic  neuralgise. 

Bismuth,  nitrate  of  silmr,  chloride  of  barium,  chloride  of 
gold  and  sodium,  lead,  and  mercury  are  recommended  by 
many  observers,  but  are  seldom  effectual  in  curing  the  disease. 
Corrosive  sublimate  is  considered  to  be  a  valuable  remedy  in 
chronic  rheumatic  neuralgise. 

The  preparations  of  iron  are  of  undeniable  value  in  the 
anaemic  forms  of  neuralgia,  and,  by  their  blood-making  proper- 
ties, fulfil  an  important  indication  of  treatment.  Whether  they 
act  directly  as  nervines  is  very  doubtful,  and  the  carbonate  of 
iron  in  particular,  which  was  formerly  given  in  such  enormous 
doses,  appears  to  possess  no  specific  action  on  neuralgia.  Anstie, 
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however,  ascribes  a  remarkable  and  specilic  action  upon  tlie 
nerve  centres  to  tlie  cliloride  oi:  iron. 

Qitinine  also  deserves  to  be  mentioned  liere,  since  it  lias  a 
very  decided  action  on  neuralgise,  even  wliere  tliey  are  not 
dependent  on  malaria.  I  have  found  it  to  be  of  great  service, 
when  given  in  combination  with  small  doses  of  morphia  (quinine 
three  grains,  morphia  one- sixth  of  a  grain,  several  times  daily), 
in  recent  rheumatic  cases.  It  is  highly  praised  also  by  Trous- 
seau. Naunyn  has  recently  recommended  it  in  enormous  doses 
(from  two  scruples  to  two  drachms  per  diem)  in  old  neuralgijje, 
especially  if  these  are  referable  to  malaria. 

StryGlmia  is  praised  by  Anstie,  whether  given  internally  or 
injected  liypodermically,  and  it  may  be  given  combined  with  the 
solution  of  chloride  of  iron. 

Bromide  of  Potassium  is  extremely  valuable,  especially  in 
cases  where  it  produces  an  hypnotic  effect.  Anstie  recommends 
it  in  neuralgia  attacking  those  who,  whilst  otherwise  in  good 
health,  exhibit  a  certain  restlessness  and  irritability  of  disposi- 
tion, which  is  often  the  consequence  of  insufficient  gratification 
of  the  sexual  passion,  as  in  women  condemned  to  celibacy.  As 
in  epilepsy,  large  doses  are  requisite. 

We  must  also  observe  in  reference  to  the  iodide  of  potas- 
sium, which  is  useful  in  so  many  diseases,  that  it  proves  ser- 
viceable also  in  many  cases  of  neuralgia,  as  in  those  of  chronic 
rheumatic  character,  and  in  very  obstinate  idiopathic  cases. 

Amongst  animal  and  vegetable  remedial  means  turpentine 
is  the  only  one  that  enjoys  a  certain  reputation  ;  it  constantly 
reappears  as  a  successful  remedy,  its  employment  being  justi- 
fied by  what  seem  to  be  very  favorable  results.  The  indications 
for  its  use  are  very  uncertain,  but  it  may  be  given  with  advan- 
tage in  chronic,  apparently  hopeless  cases,  especially  of  sci- 
atica. It  often  proves  of  unquestionable  value.  About  fifteen 
or  twenty  minims  may  be  given  several  times  a  day,  and  the 
best  mode  of  administration  is  in  the  gelatine  capsules,  and  the 
best  time  for  taking  tliem  is  at  meals. 

Valerian,  assqfcp.tida,  and  castoreum  may  be  tried  in  cases 
of  liysterical  neuralgia. 

In  addition  to  the  several  more  important  groups  of  anti-neu- 
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ralgic  remedies  just  mentioned,  there  are  still  others  tliat  may  be 
occasionally  prescribed  witli  advantage.  Amongst  them  is  cold^ 
which,  as  is  well  known,  is  a  very  active  agent  in  lowering  the' 
excitability  of  the  nerves,  and  in  diminishing  the  sensibility  of 
the  region  to  which  it  is  applied.  This  has  led  to  its  employ- 
ment in  neuralgia.  It  is,  of  course,  only  effective  in  those  cases 
where  its  influence  can  reach  the  nerve  affected,  and,  therefore, 
only  when  the  nerves  are  superficial.  And  since  cold  also  exerts 
a  powerful  antiphlogistic  and  anticongestive  influence,  it  may  be 
advantageously  applied  in  neuralgia  occasioned  by  neuritis, 
hypersemia,  and  rheumatic  inflammation.  Even  in  neuralgise  of 
centric  origin,  the  application  of  cold  to  the  head  or  back  may 
perhaps  prove  serviceable.  The  modes  of  application  are  by 
means  of  ice  bladders,  ether  spray,  irrigation,  cold  douches  (cold- 
water  cure). 

Derivation  is  an  old  and  well-established  remedy  in  neural- 
gia. Derivatives  were  formerly  very  commonly  employed,  and 
are  still  much  relied  ujDon  by  the  public ;  they  may  be  pre- 
scribed in  many  cases,  since  the  results  of  their  action  are  often 
exceedingly  satisfactory.  By  the  term  derivation  is  understood 
the  removal  of  a  pathological  process  or  condition  of  excitation 
in  any  part  of  the  body,  by  the  artificial  establishment  of  a  simi- 
lar process  in  some  more  or  less  distant  part.  The  physiological 
processes  set  up  by  this  procedure  have  been  but  little  investi- 
gated, and  most  of  the  facts  regarding  them  have  been  ascer- 
tained in  a  purely  empirical  manner.  As  derivatives  we  employ, 
a,  strong  cutaneous  irritation,  which  effects  a  change  in  the  sen- 
sory excitation  and  sensation  in  other  nerves,  whilst  a  powerful 
influence  is  exerted  upon  the  vaso-motor  nerves,  causing  con- 
traction or  dilatation  of  the  vessels  ;  b,  measures  for  producing 
well-marked  hypersemia,  by  which  means  the  removal  of  conges- 
tion at  the  seat  of  disease  is  effected,  with  diversion  of  the  blood 
current  to  unimportant  parts  ;  c,  measures  for  producing  inflam- 
mation, and  by  this  means  a  "  derivation  "  of  the  original  inflam- 
mation and  depletion  of  the  blood-vessels  ;  measures  for  excit- 
ing an  abundant  secretion,  thus  leading  to  depletion  of  the 
circulatory  apjjaratus,  the  reduction  of  hypera^mia,  removal  of 
exudation,  etc.    Most  of  these  derivatives  act  upon  the  skin,  but 
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a  few  also  act  upon  the  intestines  and  kidneys.  The  fonner  are 
always  used  by  preference  in  neuralgia. 

The  electric  brush  and  moxa  undoubtedly  constitute  the  most 
conveniently  applied,  and  at  the  same  time  the  most  energetic 
cutaneous  derivatives.  They  produce  most  severe  sensory  irrita- 
tion, whilst  their  action  can  be  graduated  at  will,  and  leaves  no 
traces  behind  it.  The  results  of  these  applications  in  neuralgia 
are  most  brilliant ;  the  pain  is  either  temporarily  or  permanently 
removed  ;  they  are  especially  to  be  employed  in  peripheral  neu- 
ralgise,  in  which  there  are  no  appreciable  anatomical  changes. 
The  actual  cautery,  moxa,  etc.,  act  in  many  cases  in  a  very 
similar  manner,  namely,  as  powerful  irritants  of  the  cutaneous 
sensory  nerves ;  this  is  particularly  the  case  with  the  actual 
cautery  which,  when  applied  to  remote  parts  of  the  skin,  as 
for  example,  to  the  a.uricle  of  the  external  ear,  can  only  be  sup- 
posed to  act  in  this  way.  It  is  notorious,  however,  that  such 
application  not  unfrequently  relieves,  for  a  time,  and  sometimes 
even  permanently,  severe  chronic  neuralgise,  sciatica,  for  exam- 
ple. In  other  cases  the  actual  cautery  produces  its  beneficial 
effects  by  the  subsequent  inflammation  and  suppuration  which  it 
causes. 

Amongst  the  rubefacients  in  most  common  use  are  sinapisms, 
embrocations  with  turpentine,  with  chloroform,  with  ointments 
containing  veratria,  with  camphorated  spirits,  and  with  iodine, 
and  the  direct  application  of  moistened  nitrate  of  silver,  which 
have  all  been  recommended,  and  may  be  used  in  the  slighter 
rheumatic  and  idiopathic  cases. 

Amongst  the  vesicants  the  ordinary  cerate  of  cantliarides 
is  by  far  the  most  commonly  employed.  It  has  been  particu- 
larly recommended  by  Valleix,  as  one  of  the  most  important 
means  of  cure  in  all  forms  of  neuralgia,  and  has  proved  equally 
useful  in  the  hands  of  other  observers.  Its  precise  mode  of 
action  is  still  obscure,  though  its  effects  are  doubtless  princi- 
pally due,  first,  to  its  stimulating  influence  on  the  skin,  and 
secondly,  to  its  vesicating  power ;  Anstie  indeed  maintains  that 
it  acts  as  a  stimulant  to  the  nervous  system.  The  beneficial 
effects  are  most  marked  in  recent  rheumatic  cases,  though  they 
are  often  not  altogether  wanting  even  in  chronic  cases.    The  best 
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place  to  apply  the  so-called  flying  blisters  is  along  tlie  course  of 
the  diseased  nerve.  Anstie  considers  their  application  over  the 
intervertebral  foramina,  through  which  the  nerves  affected 
emerge,  to  be  particularly  efficacious.  It  is  only  in  very  chro- 
nic cases  that  blisters  need  be  kept  open  for  a  long  time,  and 
they  prove  of  little  comparative  value  in  old  people. 

The  other  agents  which  may  properly  be  mentioned  in  this 
connection  are  mezereon,  croton  oil  (used  as  an  embrocation), 
and  suppurating  ointments  of  various  kinds,  but  they  are  far- 
less  effective  and  much  more  inconvenient  than  the  blisters. 
The  application  and  maintenance  of  issues  may  be  regarded  as 
an  antiquated  method  of  treatment. 

The  filiform  douche,  acupuncture,  the  subcutaneous  injec- 
tion of  common  salt  and  of  nitrate  of  silver,  act  as  powerful 
local  irritants,  and  may,  as  such,  be  applied  to  the  cure  of 
neuralgia. 

Lastly,  the  actual  cautery  must  be  regarded  as  an  extremely 
important  means  in  many  cases,  although  the  indications  for  its 
use  unfortunately  cannot  be  laid  down  with  much  precision.  It 
may  be  applied  in  chronic  and  obstinate  cases,  where  no  severe 
organic  disease  is  discoverable.  On  the  other  hand,  it  is  much 
surpassed  as  a  palliative  by  other  remedies.  The  best  means  of 
applying  it  is  by  drawing  lines  with  it  on  the  skin. 

Derivation  by  the  bowels  and  kidneys  is  seldom  employed 
in  neuralgia,  and  then  only  when  there  are  strongly  marked 
indications  for  its  use.  As  a  general  rule,  it  may  be  said  that 
derivative  means  are  best  adapted  for  slight  and  recent  cases, 
especially  those  of  rheumatic  and  inflammatory  origin,  and  for 
certain  idiopathic  forms,  and  that  they  act  most  beneficially  on 
strong  and  young  patients. 

Baths  and  water  cures  constitute  additional  and  important 
remedial  measures  in  the  treatment  of  neuralgia,  and  all  possible 
forms  have  been  tried  in  severe  and  obstinate  cases.  The  water 
cures  are  not  only  employed  to  improve  the  general  health  (as 
hot  baths,  ferruginous,  saline,  and  sea-water  baths),  but  they 
are  also  used  for  the  specific  cure  of  neuralgia.  The  indiffer- 
ent tliermal  hatJis  are  of  the  greatest  service,  on  account  of  their 
calmative  action,  especially  if  the  temperature  be  moderate. 
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In  selecting  a  few  of  the  more  prominent  ones,  we  may  mention 
those  of  Schlangenbad.  Pfaffers,  Ragatz,  Wildbad,  Gastein, 
Wiesbaden,  Teplitz,  and  Leiik.  Lastly,  the  vapor  baths,  and  the 
so-called  Roman-Irish  (hot  air)  baths  may  be  mentioned.  It  is 
very  difRcnlt  in  the  present  state  of  our  knowledge  to  lay  down 
specific  indications  for  their  use,  but  the  cooler  thermal  baths 
may  be  used  in  the  neuralgi£e  that  occur  in  persons  with  over- 
excited nervous  systems,  in  hysterical  cases,  and  in  those  of 
spinal  irritation,  etc.  Baths  of  a  higher  temperature  are  servicea- 
ble in  cases  of  neuralgia  associated  with  chronic  rheumatism,  and 
in  those  of  traumatic  origin  (gunshot  wounds,  cicatricial  contrac- 
tions, and  the  like),  in  which  there  are  corresponding  motor  and 
trophic  disturbances.  The  thermal  baths  of  high  mountain 
regions  may  be  recommended  for  old  people  with  commencing 
atheroma,  who  require  general  freshening  up  and  strengthening 
of  the  whole  system. 

Besides  the  thermal  baths,  little  remains  to  be  mentioned. 
Mud  baths  are  oftentimes  useful.  Ferruginous  waters  should 
only  be  taken  when  there  are  definite  indications  for  their 
employment.  Cold  water  cures  and  sea-water  bathing  prove 
serviceable  in  many  chronic  cases,  but  should  also  be  taken  in 
accordance  with  special  indications.  Air  cures,  residence  in 
mountainous  regions,  and  the  like,  as  well  as  whey  cures,  grape 
cures,  etc.,  must  be  prescribed  in  accordance  with  the  causal 
indications. 

An  ultimate  and  in  many  cases  obviously  very  rational  means 
of  treatment  of  neuralgia  consists  in  preventing  the  conduction 
of  the  painful  irritation  to  the  drain.  This  plan  can,  of 
course,  only  be  practised  where  it  is  possible  to  interfere  with 
the  conduction  between  the  seat  of  the  disease  and  the  brain 
centres.  The  interruption  of  the  conduction  in  the  centripetal 
fibres  may  be  effected — 

a.  By  compression  of  the  nerves,  in  which  case  the  compres- 
sion must  be  suflftciently  energetic  and  sustained  to  arrest 
sensory  conduction.  This  is  a  very  questionable  and  dangerous 
method,  owing  to  the  fact  that  it  is  very  difficult  to  adjust  the 
pressure  to  the  exact  degree  required.  The  danger  of  perma- 
nently'- arresting  conduction,  which  is  very  great  in  mixed  nerves, 
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is  by  no  means  to  be  overlooked,  since  it  is  well  known  that 
by  compression  motor  nerves  are  much  more  easily  incapacit- 
ated for  performing  their  function  than  sensory  ones.  Moreover, 
the  pain  recurs  as  soon  as  the  compressing  force  is  removed, 
and  a  permanent  cure  cannot  be  anticipated ;  at  most  it  can  only 
shorten  the  attack.  In  most  instances  it  is  a  matter  of  great 
difficulty  to  apply  sufficiently  strong  pressure,  and  to  make  it 
act  vertically  upon  the  nerve.  It  can  be  accomplished  no 
doubt  in  certain  cases  where  the  nerves  of  the  extremities  are 
affected,  but  certainly  not  in  the  majority  of  cases  of  disease  of 
the  fifth  nerve,  because  the  focus  of  the  affection  is,  as  a  rule, 
situated  at  a  higher  point  than  that  at  which  compression  can  be 
applied.  ISTevertheless,  in  cases  of  facial  neuralgia,  strong  pres- 
sure is  often  instinctively  made  by  the  patient  to  relieve  the 
pain,  and  with  more  or  less  advantage.  Most  authors  believe 
that  the  relief  is  effected  by  interrupting  the  conduction  in  the 
nerves;  but,  in  our  opinion,  it  is  rather  due  to  the  strong  counter- 
stimulus  produced  by  the  pressure,  resembling  that  produced 
by  the  violent  rubbing  of  the  face,  which  also  causes  some  alle- 
viation of  the  pain.  Compression  is,  then,  a  very  inapplicable 
and  in  most  cases  ineffective  means  of  treatment. 

b.  By  surgical  interference^  and,  above  all,  by  section  of  the 
nerve — neurotomy — or  by  a  resection  of  a  longer  or  shorter  seg- 
ment of  the  nerve — neurectomy.  These  operations — at  least  this 
is  the  rule — are  only  applicable  in  the  case  of  purely  sensory 
nerves,  since,  if  they  are  23erformed  upon  mixed  nerves,  paraly- 
ses result,  which  in  all  cases  recover  very  slowiy,  and  sometimes 
not  at  all.  Such  operations  on  mixed  nerves  should  therefore 
only  be  resorted  to  under  the  pressure  of  the  most  extreme  need. 

The  object  of  these  operations  is  to  inhibit  the  propagation  of 
the  pathological  irritation  of  the  nerves  to  the  brain,  and  by  so 
doing  to  abolish  the  pain.  They  are  consequently  cleaiiy  indi- 
cated only  in  cases  of  pure  peripheral  neuralgia,  in  which  a  por- 
tion of  the  nerve  lying  between  the  seat  of  the  neuralgia  and  the 
brain  is  accessible  to  the  knife.  The  primary  object  of  the 
operation  is  to  abolish  the  pain,  and  secondly,  it  is  done  in  the 
hope  that  during  the  period  of  regeneration  and  re-establishment 
of  the  conduction,  by  the  union  of  the  divided  ends  of  the  nerve. 
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a  cure  of  the  periplieral  focus  of  disease  may  be  established,  a 
hope  that  is  based  on  the  well-known  peripheric  degeneration 
and  regeneration  that  take  place  in  nerves  after  their  division. 
The  hope,  however,  not  nnfrequently  proves  deceptive.  However 
brilliant  the  immediate  results  of  the  operation  may  be,  it  is  only 
too  often  seen  that  with  the  restoration  of  sensibility  and  the 
union  of  the  two  ends  of  the  nerves,  the  neuralgia  recurs,  and 
sometimes  reaches  its  former  intensity,  and  this  naturally  occurs 
more  quickly  after  neurotomy  than  after  neurectomy,  a  fact 
which  may  guide  us  in  deciding  which  operation  to  perform. 
Where  a  relapse  occurs,  there  is  no  objection  to  a  repetition  of 
the  operation,  that  is,  to  the  excision  of  the  cicatrix  ;  for,  if  ac- 
complished with  facility,  it  is  a  proceeding  to  which  the  patient 
willingly  accedes,  to  obtain  complete  relief  for  many  months 
fi'om  his  tormenting  pains. ' 

But  good  and  even  brilliant  results — however  difficult  it  may 
be  to  understand  them — occur  as  a  result  of  neurectomy  in  cases 
where  the  neuralgia  is  of  purely  centric  origin.  The  very  numer- 
ous observations  made  in  this  particular  branch  of  surgery  by 
surgeons  of  great  eminence,  as  by  Nussbaum,  Schuh,  Patru- 
ban,  Wagner,  Nelaton,  Gross,  Podratzki,  etc.,  have  established 
beyond  a  doubt  that  neuralgise  of  centric  origin  can  be  tempo- 
rarily cured  by  operation,  and  Bell  long  ago  observed  that  the 
operative  procedure  sometimes  produced  such  an  alteration  in 
the  tone  of  the  nervous  system  that  a  cure  of  the  neuralgia  re- 
sulted. The  conviction  is  thus  forced  upon  the  mind  that  the 
strong  peripheric  stimulus  of  the  operation  is  the  cause — though 
in  what  mode  it  acts  is  not  very  obvious — of  the  disappearance 
of  the  neuralgia,  and  that,  like  strong  counter-stimulation  of 


'  It  is  conceivable  that  in  neuralgia  of  centric  origin  the  several  attacks  are  induced 
by  the  application  of  slight  sensory  stimuli  to  the  periphery.  After  section  of  the 
peripheric  nerves  these  stimuli  are  no  longer  conducted  centripetally,  and  the  immedi- 
ate causes  of  the  paroxysms  are  removed.  These  either  then  entirely  cease  or  become 
less  frequent,  till  peripheral  excitations  are  again  transmitted  as  a  consequence  of  the 
regeneration  of  the  nerve  tissue.  In  these  cases  neurectomy  would  therefore  consti- 
tute a  good  palliative.  Another  cause  of  relapse  lies,  without  doubt,  in  the  fact  that 
those  pathological  processes  in  the  nerves,  for  which  the  operation  was  originally  per- 
formed, recur  in  the  central  segment,  and  thus  reproduce  the  former  symptoms. 
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the  skin,  it  acts  as  an  energetic  nervous  alterant,  and  thus  leads 
to  at  least  temporary  recovery.  The  recovery  that  has  some- 
times been  observed  in  cases  of  neuralgia  after  resection  of 
more  or  less  remote  and  apparently  altogether  dissociated  nerves, 
may  be  explained  on  the  same  view  (see  those  reported  by  Nuss- 
baum  and  Bardeleben). 

In  the  majority  of  these  cases,  however,  the  pain,  sooner  or 
later,  recurs,  thus  necessitating  repetition  of  the  operation. 
Higher  and  still  higher  points  of  the  nerve,  often  by  very  diffi- 
cult and  dangerous  operations,  as  by  resection  of  the  upj)er  jaw, 
etc.,  are  sought  to  be  reached,  and  not  always  with  permanent 
results.  If  it  is  borne  in  mind  that  in  most  instances  the  centri- 
petal action  of  the  resection  appears  to  be  the  really  effective 
part  of  the  proceeding,  such  large  and  difficult  operations  ap- 
pear unjustifiable,  and  it  is  probable  that  repeated  sections  of 
the  nerve  at  the  same  point  would  fulfil  the  same  purpose.  It 
is  only  when  good  evidence  exists  that  the  affection  reaUy  has  a 
peripheral  seat  that  such  severe  operations  should  be  performed. 

Tlie  branches  of  the  fifth  nerve  are  almost  the  only  nerves 
upon  which  these  severe  operations  are  performed ;  though  the 
purely  sensory  cutaneous  neive  branches  of  the  extremities  may, 
as  a  matter  of  course,  be  operated  upon  in  this  manner.  Such 
operations  should  not  be  undertaken  upon  the  mixed  nerves 
of  the  extremities  without  due  consideration.  In  some  cases, 
however,  as  especially  in  cases  of  extirpation  of  neuromata  and 
cicatrices,  resection  cannot  be  avoided ;  the  greatest  possible 
attention  should  then  be  paid  to  secure  perfect  adaptation  and 
reunion  of  the  opposite  extremities  of  the  nerve. 

If  we  consider  that  in  many  cases  extremely  difficult  and 
extensive  operations  are  undertaken  to  attain  the  desired  end, 
and  that  in  some  instances  fatal  results  have  occurred  ;  and  if  we 
bear  in  mind  the  extremely  instructive  case  reported  by  Wies- 
ner,'  in  which,  after  repeated  severe  but  futile  operations,  the 
application  of  the  galvanic  current  effected  the  cure  of  a  severe 
case  of  tic  douloureux,  we  cannot  avoid  arriving  at  the  conclu- 
sion that  the  serious  procedure  of  neurectomy  is  only  called 


'  Berliner  klin.  Wocbenscbrift,  1868. 
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for  in  cases  of  nery  severe  and  agonizing  neuralgia,  loldch 
ham  resisted  all  other  means  of  treatment.  In  such  cases,  no 
doubt,  the  ox^eration  must  constitute  the  ultimate  refuge  of  the 
patient.  Tlie  slighter  operation  of  neurotomy,  which  can  be 
performed  subcutaneously,  may  be  more  lightly  undertaken. 
Moreover,  in  neuralgia  occurring  in  stumps  after  amputation, 
resection,  performed  high  up,  is  justifiable,  providing  the  irri- 
tative process  in  the  stump  has  not  -been  propagated  to  too  great 
a  distance  upwards  (Mitchell), 

Amputation  of  a  limb  and  resection  of  a  joint  are  procedures 
which  should  be  stricken  off  the  list  of  remedies  for  neuralgia  ; 
it  is  amazing  that  they  should  ever  have  been  undertaken  for 
this  purpose.  These  operations  are  no  more  effective  than  simple 
section  of  the  nerve  trunks  implicated,  and-  as  such  operations 
are  not  unattended  with  danger  to  life,  they  cannot  reasonably 
be  i^erformed  either  in-  peripheral  or  central  •  neuralgia3,  unless 
indeed  some  other  disease  exist,  in  addition  to  the  neuralgia, 
which  calls  for  their  performance. 

Here,  lastly,  is  the  place  to  add  a  few  words  upon  the  arrest 
of  the  arterial  hlood  supply,  ty  operative  means,  as  a  remedy 
for  neuralgia.  Trousseau  endeavored  to  effect  this  by  section 
and  subsequent  compression  of  the  arteries,  and  obtained  bril- 
liant results  from  section  of  the  temporal  and  occipital  arteries 
in  cases  of  neuralgia  of  the  head.  This  small  operation  might 
very  well  be  more  frequently  done.  Nussbaum  and  Patruban 
have  also  recently  tied  the  carotid  artery  of  the  affected  side  for 
severe  facial  neuralgia,  and  have  effected  a  radical  cure  of  the 
disease.  Such  a  severe  operation  as  this,  and  one  so  dangerous 
to  life,  should,  of  course,  only  be  undertaken  in  the  most  des- 
perate cases, 

Nussbaum'  has  recently  introduced  another  operative  pro- 
ceeding for  the  cure  of  neuroses,  which,  however,  has  not  been 
sufficiently  frequently  repeated  to  permit  any  positive  state- 
ments- to  be  made  in  regard  to  its  value.  It  consists  in  the 
exposure  and  extension  of  the  peripheric  nerves  implicated  in 
the  diseased  processes,    Nussbaum  removed  by  this  means  a 


'  Nimbnum,  Deutsche  Zeitschrift  f.  Chimrgie,  Bd.  I,,  1874. 
VOL.  XI— 7 
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painful  contracture,  with  ansesthesia,  in  the  left  leg ;  Gaertner, 
likewise,  an  old  painful  paralytic  muscular  contracture  of  the 
right  arm ;  and  Patruban '  cured  by  the  same  means  a  severe  and 
obstinate  case  of  sciatica.  The  true  value  of  such  bold  proceed- 
ings must  be  determined  by  further  exx)erience. 


After  this  enumeration  of  the  means  at  our  disposal  for  the 
treatment  of  neuralgia,  a  few  general  observations  may  he  made 
upon  the  'plan  to  he  adopted  in  particular  cases.  These  re- 
marks, however,  it  is  obvious,  must  be  very  general  in  thek 
character. 

In  every  case  a  careful  examination  should  be  undertaken 
to  discover  the  cause  of  the  disease,  in  order  that  the  treatment 
may  be  primarily  directed  to  its  removal.  The  jDatient  desii'es 
to  be  freed  from  his  pain  as  quickly  as  possible,  and  hence  it  is 
requisite  to  apply  one  of  the  more  certain  palliative  means,  the 
rather  as  the  more  important  of  these  usually  corres])ond  to  the 
indicatio  morhi ;  electricity  or  the  subcutaneous  injection  of 
morphia  may  therefore  be  at  once  applied,  or  a  combination 
of  morphia  and  quinine  prescribed  internally.  Several  of  these 
remedies  may  be  employed  coincidently,  as  galvanization  and 
injections.  Additional  means  in  properly  selected  cases  are 
found  in  derivatives,  as  especially  flying  blisters,  irritating  ap- 
plications to  the  skin,  veratria  ointment,  and  the  like,  or  in 
cold,  or  in  the  use  of  baths  and  dietetic  treatment,  which 
must  be  modified  to  suit  the  cu-cumstances  of  the  individual 
case.  Where  no  direct  or  immediate  cause  can  be  discovered, 
and  where  palliatives  really  only  act  as  such,  it  becomes  neces- 
sary to  pass  from  the  continuous  use  of  them  to  the  proper 
specifics,  and  arsenic,  zinc,  bromide  of  potassium,  turpentine, 
etc.,  should  be  prescribed  in  accordance  with  the  indications 
for  the  one  or  the  other. 

The  remedies  selected  should  of  course  be  emploj^ed  persist- 
ently ;  but  too  much  stress  must  not  be  laid  upon  this  in  the 
case  of  the  narcotics,  on  account  of  the  unpleasant  symptoms 


'  Pairwiara,  Allgem.  Wien.  med.  Zeit.,  1873,  No.  43  et  seq. 
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which  are  apt  to  follow  the  withdrawal  of  these  remedies  after 
they  have  been  used  for  a  long  period.  If  the  ordinary  or  more 
reliable  remedies  are  found  to  be  ineffective,  recourse  must  be 
had  to  other  specifics,  and  we  may  endeavor  to  produce  a  favor- 
able action  on  the  whole  organism,  and  especially  upon  the  ner- 
vous system,  by  the  energetic  employment  of  baths,  carefully 
regulated  diet,  cold-water  cure,  etc.  In  each  case  the  particu- 
lar conditions  must  determine  the  proceedings  to  be  adopted. 
Surgical  interference  is  the  last  resource  in  the  worst  or  most 
obstinate  cases. 

The  choice  of  means  for  alleviating  the  neuralgic  paroxysms 
must  be  left  to  the  tact  of  the  physician.  The  following 
means  are  at  his  disposal:  absolute  rest,  warmth,  warm  hand- 
and  foot-baths,  the  slighter  derivatives  (sinapisms,  friction,  the 
use  of  the  flesh  brush),  pressure,  attention  to  the  bowels,  the 
rapid  production  of  sweating  by  enveloping  the  patient  in  a 
damp  sheet  and  then  covering  him  with  woollen  wraps,  the 
cautious  administration  of  chloroform,  and  the  careful  hyjDoder- 
mic  injection  of  morphia,  which  is  a  remedj''  of  sovereign  value, 
and  one  that  is  most  to  be  relied  upon  in  severe  cases. 

Further  details,  witli  some  modifications  of  the  general  treat- 
ment of  neuralgia  above  laid  down,  will  be  found  in  the  descrip- 
tions of  the  several  forms  of  neuralgia. 

2.  Neuralgia  of  the  Individual  Nerves. 

a.  Neuralgia  of  the  Fifth  Nerve.— Neuralgia  Quinti.— Proso- 
palgia—Father  giWs  Facial  Pain— Tic  Doidoureux. 

J.  FotJiergiU,  Med.  Observations  and  Inquiries,  Vol.  V.,  niB.— Pujol,  Essai  sur  le 
tic  doulour.  Paris,  1187.— Meglin,  Recherch.  sur  la  nCvr.  fnciale.  Strassb., 
181C. — Masins,  Beitriige  zu  ciner  kiinft.  Monographic  dcs  Gesichtssclinierzes. 
Hecker's  liter.  Annal.,  1826.— Jb/m  Scott,  Cases  of  Tic  Doul.  and  other  Foiras 
of  Neuralgia.  Lond.,  IQ'iL—Schnuer,  Gcsichtsschm.  als  Symptom,  Casper's 
Wochensch.,  IQ^S.—Romherg,  Neuralg.  ncrvi  V.  specimen.  Berol.,  1840— i?:  E. 
W.  Barth,  Mehrjiihr.  sorgfiilt.  Bcobachtung  iiber  den  Gesichtsschm.  Halle, 
182.1— iVb«a,  Arch.  gCndr.,  1854.— ir?>snc;-,  Berl.  klin.  Woch.,  1SC8,  Nos.  17 
and  18. — Com|)are  further  the  manuals  and  text-books  of  Itoinhcrg,  Ifasse, 
Rosenthal,  Ealenhurg,  and  others,  and  the  works  on  electro-therapeutics. — 
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Valleix,  1.  c,  pp.  7-184;  Anstie,  1.  c. ;  Trousseau,  Nfivralg.  ^pileptiforme,  Arch, 
ggner.,  1853. 

Scliuh,  Ueber  Gcsiclitsneuralg.  u.  Nervcnresection,  1858. — v.  Bruns,  Durchschnei- 
dung  der  Gesichtsnerven  bei  Gesichtssclimerz.  Tiibing.,  1859. — Bratsch,  Bericht 
iiber  93  Nervenresectionen,  5  Carotisunterbindungeu,  etc.  von  Prof.  Nuss- 
iaum  ausgeflihrt.  Bayr.  iirzt.  Intel!.,  1863. — A.  Wagner,  Ueb.  nervos.  Gesichts- 
sclim.  und  seine  Behandl.  durch  Neurectomie,  Arcli.  f.  klin.  Chir.,  XI.,  1809. — 
Patruhan,  Unterb.  d.  Carotis  comm.,  Woch.  d.  Gesellscli.  d.  Wien.  Aerzte,  186G. 

General  Account  of  the  Disease. — Under  the  term  trigeminal 
neuralgia,  or  prosopalgia,  all  those  forms  of  neuralgia  are  in- 
cluded which  implicate  the  fifth  pair  of  nerves  as  a  whole,  or  its 
several  sensory  branches  in  particular,  and  which  may  therefore 
affect  the  various  regions  to  which  it  is  distributed.  The  whole 
area  supplied  by  it  may  be  the  seat  of  the  neuralgia,  though  this, 
in  the  strictest  sense  of  the  word,  cannot  easily  occur ;  or  j)ar- 
ticular  branches  may  only  be  affected,  of  which  some,  as  the 
supra-  and  infraorbital  and  the  mental  branches,  are  more  fre- 
quently affected ;  whilst  others,  as  the  lingual,  anterior  auricu- 
lar, and  recurrent  nerves  (of  the  dura  mater)  are  rarely  or  never 
affected.  With  the  anatomical  knowledge  of  the  present  day, 
it  need  scarcely  be  said  that  the  facial  nerve  can  never  be  the 
seat  of  neuralgia,  its  frequent  apparent  participation  being  due 
exclusively  to  the  intermixture  of  the  sensory  fibres  of  the  fifth 
(rami  communicantes  faciahs). 

Prosopalgia  is  one  of  the  forms  of  neuralgia  that  is  most  fre- 
quently met  with.  It  is  of  daily  occurrence  in  all  possible 
forms,  of  which  fortunately  the  most  severe  are  the  least  com- 
mon. It  is  almost  invariably  limited  to  one  side,  though  many 
instances  of  its  affecting  both  sides  have  been  recorded.  It  does 
not  appear  that  one  side  of  the  face  is  more  liable  to  it  than  the 
other. 

Etiology  and  Pathogenesis. 

A  sufficient  explanation  of  the  frequent  occurrence  of  proso- 
palgia is  afforded  by  the  extensive  distribution  and  subdivision 
of  the  fifth  nerve,  by  the  anatomical  relations  of  its  branches, 
which  have  to  traverse  numerous  fissures,  foramina,  and  canals 
in  bones,  and  are  consequently  exposed  to  numerous  mechanical 
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injuries ;  by  tlie  relations  of  its  branches  to  various  important 
organs,  tlie  disturbances  of  wliicli  may  extend  to  the  nerves  sup- 
plying them ;  and,  lastly,  by  the  circumstance  that  the  face  is 
more  exposed  than  other  parts  of  the  body  to  external  injuries, 
cold,  wounds,  etc.  In  regard  to  the  essential  nature  of  proso- 
palgia and  its  pathogenesis,  nothing  further  can  be  added  to 
what  has  already  been  said  in  treating  of  neuralgia  in  the  general 
sense  of  the  term ;  and  only  a  few  of  the  causes  may  here  be 
briefly  mentioned. 

Amongst  the  predisposing  causes  heredity  occupies  a  fore- 
most place,  and  many  instances  have  been  recorded  in  which  the 
disease  has  affected  several  generations  of  a  family  consecu- 
tively. Still  more  important  is  the  existence  of  a  neuralgic 
diathesis,  whether  inherited  or  congenital,  which  very  often 
displays  itself  by  the  occurrence  of  facial  pain,  and  every  prac- 
titioner is  familiar  with  the  fact  that  prosopalgia  occurs  with 
great  frequency  in  so-called  nervous  persons,  and  in  those  who 
are  hysterical  and  inclined  to  various  nervous  disorders.  In 
regard  to  age,  statistics  demonstrate  that  it  is  very  rare  in  child- 
hood (Chaponniere  met  with  only  two  children  under  ten  years 
of  age  in  119  cases),  that  it  is  much  more  frequent  in  middle 
life,  and  that  it  is  very  common  in  moderately  advanced  age. 
The  commencement  of  the  worst  and  most  incurable  cases  is 
often  coincident  with  commencing  old  age.  Sex  appears  to  exert 
a  distinct  influence,  the  accounts  given  by  most  authors  showing 
it  to  be  more  frequent  in  women  than  in  men.'  The  occurrence 
of  the  disease  here,  also,  as  in  other  forms  of  neuralgia,  has  a 
certain  relation  to  the  period  of  sexual  activity.  In  women  the 
first  outbreak  of  prosopalgia  often  takes  place  at  the  grand 
climacteric.  All  sexual  excesses  or  over-stimulation  tend  to 
favor  the  predisposition  to  the  disease.  Anaemia,  general  dis- 
turbances of  nutrition,  dyscrasia3,  etc.,  play  here  the  same  part 
as  in  all  neuralgise.  The  advent  of  senescence,  with  fatty  degen- 
eration of  the  tissues  and  diseases  of  the  arteries,  seems  to  be  of 
special  importance  in  the  origination  of  this  affection.  The 


'  According  to  Vnlldx  the  proportion  of  women  to  men  is  143  :  12i ;  Ilasse,  30  :  27 ; 
Sehramm,  130  :  59  ;  Erb,  51  •:  21. 
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predisposing  influence  of  clianges  of  season  and  temperature 
has  not  as  yet  been  sufficiently  investigated. 

Amongst  the  occasional  causes  of  prosopalgia,  malarial  in- 
fection is  to  be  particularly  noticed.  It  produces  typical  forms 
of  the  affection,  which  are  almost  exclusively  localized  in  the 
ramus  supraorbitalis,  and  are  further  characterized  by  their 
endemic  or  epidemic  occurrence  in  malarial  districts,  their  regu- 
larly periodic  course  (quotidian,  tertian,  or  other,  though  rarely 
higher,  types),  and  their  easy  curability  by  quinine.  The  next 
most  frequent  cause  is  catching  cold,  which  is  easily  exjjlained 
by  the  exposed  position  that  most  of  the  branches  of  the  tri- 
geminal nerves  occupy.  There  can  b6  little  doubt  that  a  large 
proportion  both  of  the  slighter  and  the  more  transient  cases,  and 
of  the  obstinate  chronic  forms  of  facialgia,  are  due  to  catching 
cold  in  one  form  or  another,  whether  from  exposure  to  cold 
draughts  of  air,  or  from  wet  clothes,  damp  feet,  etc.,  though  the 
exact  mode  in  which  such  causes  produce  their  effects  is  still 
obscure. 

Wounds  and  foreign  bodies  are  seldom  causes  of  neuralgia 
of  the  face.  A  number  of  cases,  however,  are  on  record  in 
which  the  disease  has  been  brought  on  by  injury,  or  where  a 
foreign  body,  such  as  a  spiculum  of  glass,  fragment  of  pottery, 
piece  of  lead,  etc.,  has  been  discovered  on  examination,  and  the 
removal  of  which  has  effected  the  cure  of  the  neuralgia. 

Diseases  of  adjoining  organs  constitute  a  very  frequent 
cause  of  neuralgia  of  the  face,  and  especially  of  its  most  se- 
vere forms.  Diseases  of  the  cranial  and  facial  bones  deserve 
particular  mention  in  this  respect,  on  account  of  the  intimate 
relations  that  they  bear  to  the  branches  of  the  fifth  nerve. 
Thickenings  and  hyperostoses  of  these  bones,  inflammatory  en- 
largements of  them  and  periostitis,  contraction  of  the  different 
bony  canals,  caries,  sequestra,  and  exostoses,  especially  of  the 
teeth  and  their  roots,  have  all  been  demonstrated  to  be  causes. 

In  the  next  place,  neoplastic  formations  of  the  most  diverse 
kinds  and  situated  in  the  most  various  places  are  apt  to  pro- 
duce prosopalgia,  if  they  mechanically  injure  the  trunk  or 
branches  of  the  fifth,  or  excite  more  active  disease  in  them  by 
contiguity.     Such  effects  are  particularly  likely  to  occur  in 
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the  case  of  tumors  at  the  base  of  the  skull  or  in  the  dura 
mater,  and  of  the  jaws.  Lastly,  the  well-known  case  reported 
by  Romberg  shows  that  an  aneurysmal  dilatation  of  the  inter- 
nal carotid  artery  near  the  Gasserlan  ganglion  is  a  possible 
cause  of  prosopalgia,  and  this  is  especially  to  be  borne  in  mind 
where  indications  of  atheroma  and  of  aneurismal  dilatation  are 
clearly  present  in  the  trunk  of  the  carotid  and  in  its  principal 
branches. 

Anatomical  changes  in  the  nerves  and  in  the  brain  have  not 
uufrequently  been  observed,  partly  in  post-mortem  examina- 
tions, and  partly  in  portions  of  nerves  removed  by  resection. 
The  reports,  however,  of  the  pathological  conditions  observed, 
do  not  agree.  Thus,  for  example,  in  the  nerves  themselves 
(trunk  or  branches),  the  neurilemma  has  been  found  by  some 
(Carnochan,  Wagner,  Podrazky,  and  others),  to  be  thickened,, 
swollen,  and  reddened ;  Laveran  and  Podrazky  report  thicken- 
ing and  connective-tissue  degeneration  of  the  Gasserian  ganglion 
and  of  the  nerve  trunks ;  Romberg  found  flattening  and  atro- 
phy of  the  ganglion  and  of  its  branches ;  while  Allan,  Norman, 
and  Sharp  found  small  calcareous  and  inorganic  deposits  and 
concretions  in  the  nerve  sheath.  Notwithstanding  these  ob- 
servations, it  must  not  be  passed  over  without  remark,  that  in 
a  whole  series  of  cases  the  most  minute  examination  of  excised 
portions  of  nerves  has  failed  to  discover  any  morbid  conditions, 
and  that  numerous  necropsies  have  only  furnished  negative 
results.  It  may  here  be  stated  that  it  is  probable,  on  clinical 
grounds,  that  both  actim  and  passive  hypercBmia  of  the  nerves 
may  become  occasionally  causes  of  prosopalgia,  though  it  is 
difficult  to  demonstrate  it  anatomically.  But  little  evidence 
has  as  yet  been  obtained  that  diseases  of  the  brain  ijroper 
can  cause  prosopalgia,  simply  by  affection  of  the  intracerebral 
tibres,  apart  from  any  implication  of  the  intracranial  part  of  the 
nerve.  A  few  cases  are  on  record  where  tumors,  centres  of  soft- 
ening, abscesses,  etc.,  in  various  parts  of  the  brain  have  existed 
concurrently  with  neuralgia  of  the  fiftli  nerve,  but  these  are 
upon  the  whole  very  rare,  and  those  persons  Avho  are  so  ready 
to  ascribe  an  excentric  or  even  a  central  origin  to  a  large  ])ortion 
of  the  cases  of  prosopalgia,  would  do  well  to  remember  this  fact. 
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An  important  and  common  cause  of  neuralgia  of  the  face 
exists  in  the  various  irritations  of  yeri'plieral  nerves.  The  irri- 
tation may,  in  the  first  place,  affect  the  branches  of  the  fifth 
nerve,  and  may  be  due  to  the  presence  of  foreign  bodies,  such  as 
have  been  already  mentioned  above.  In  the  next  j)lace,  irrita- 
tion of  carious  teeth  may  often,  though  certainly  not  always, 
be  considered  as  a  cause.  The  great  frequency  of  caries  of  the 
teeth  makes  it  conceivable  that  it  may  be  quite  an  independent 
affection — in  those  cases  in  v^hich  facialgia  is  also  present — and 
have  no  relation  to  that  disease.  Retarded  appearance  of  the 
wisdom  teeth,  and  false  development  of  the  same,  may  be  causes 
of  neuralgia  of  the  face.  Then,  again,  diseases  of  the  nasal  and 
frontal  sinuses  may  constitute  causes  of  neuralgia  of  the  face, 
and  it  is  very  frequently  caused  by  irritation  of  the  eyes,  such 
as  may  be  produced  by  over-exerting  them,  and  by  reading  in 
a  bad  or  too  brilliant  light,  especially  if  there  happen  to  be  a 
natural  predisposition  to  disease  in  them.  How  far  this  is  true 
with  regard  to  those  diseases  of  the  eyes  that  are  not  unfre- 
quently  complicated  with  neuralgia,  as  glaucoma,  herpes  of  the 
conjunctiva,  etc.,  and  whether  these  are  not,  in  some  cases, 
sequela3  and  concomitant  phenomena  of  the  neuralgia,  is  still 
not  yet  satisfactorily  determined,  and  will  again  be  noticed  fur- 
ther on. 

But  trigeminal  neuralgia  may  also  proceed  from  irritation  of 
remote  nerve  territories.  Anstie  observed  two  cases,  in  which 
injuries,  in  one  case  of  the  ulnar,  in  the  other,  of  the  occipital 
nerve,  caused  neuralgia  of  the  face,  and  in  which  the  etiological 
connection  between  the  injury  and  the  neuralgia  was,  in  both 
cases,  pretty  clearly  demonstrable.  To  this  category  also  belong 
the  cases  in  which  the  prosopalgia  is  referrible  to  intestinal  ir- 
ritation (as  when  worms  are  present,  and  there  is  well-marked 
constipation),  and  those  in  Avhich  irritation  of  the  generative 
organs  exists,  whether  owing  to  functional  over-excitation  or  to 
uterine  or  ovarian  disease,  etc. 

Lastly,  according  to  Anstie,  excessive  losycJiicul  activity, 
whether  owing  to  overwork  or  to  care  and  anxietj'',  may  be  re- 
garded as  a  direct  course  of  prosopalgia. 

In  what  relations  these  conditions  stand  to  neuralgia,  and 
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what  is  the  mechanism  of  their  action,  we  have  only  presump- 
tive evidence  ;  and  it  is,  therefore,  still  allowable  to  employ  the 
meaningless  title  of  " reflex  neuralgia"  to  distinguish  a  certain 
number  of  these  cases. 

For  the  sake  of  completeness  we  shall  include  gout,  rheuma- 
tism, hajmorrlioids,  and  suppression  of  the  perspiration  of  the 
feet  as  possible,  though  not  certainly  ascertained,  causes  of  pro- 
sopalgia. 

Symptomatology. 

The  principal  features  of  prosopalgia  are  typical  of  those 
of  neuralgic  affections  generally,  and,  in  fact,  it  constitutes  the 
model  from  which  the  classical  descriptions  of  neuralgic  dis- 
eases and  their  paroxysms  are  for  the  most  part  drawn.  Its 
essential  characters  have,  therefore,  been  already  descrbed  in 
the  preceding  section.  It  presents,  however,  some  modifica- 
tions, partly  owing  to  the  anatomical  distribution  of  the  nerve 
and  the  implication  of  certain  twigs  and  branches,  and  partly  to 
certain  physiological  relations  of  this  particular  nerve. 

As  proclromata  of  the  disease  it  is  common  to  find  the 
patients  complaining  of  feelings  of  pressure  and  tension,  of 
stiffness,  itching,  and  formication,  lasting  for  hours  or  days 
upon  that  side  of  the  face  which  is  threatened  with  the  attack  ; 
whilst  in  other  instances  there  are  flying  pains  in  the  teeth, 
slight  general  malaise,  -  shivering,  and  the  like.  In  rare  cases  an 
actual  aura  is  perceived  proceeding  from  different  parts  of  the 
body,  and  regularly  ushering  in  the  several  paroxysms.  Some- 
times, however,  the  attacks  come  on  suddenly,  and  without  any 
premonitory  symptoms. 

During  the  paroxysm  the  pain  usually  increases  in  inten- 
sity to  such  a  pitch  as  to  beggar  description.  The  severest 
degrees  of  pain  that  can  be  experienced  are  felt,  and  the  pa- 
tient is  incapable  of  finding  words  that  will  describe  the  depth 
of  the  misery  he  is  enduring.  In  the  slighter  cases  moder- 
ate pain  only  is  felt,  which  is  in  a  few  instances  continu- 
ous throughout  the  whole  region  affected,  the  steady  uninter- 
mitting  pain  being  interrupted  now  and  again  by  lightning-like 
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strokes;  but  in  most  cases  tlie  attacks  consist  of  a  succession 
of  tearing  and  boring  pains,  felt  now  in  this  region  and  now 
in  tliat.  The  worst  cases  are  characterized  by  the  occurrence  of 
lancinating  and  lightning-like  pains  of  the  most  severe  nature, 
radiating  through  the  patient  with  fearful  vehemence,  coming 
on  sometimes  with,  and  sometimes  without,  obvious  cause,  and 
leading  him  to  use  the  most  hyperbolical  expressions  in  regard 
to  the  pain,  and,  as  though  driven  to  desperation,  he  makes  the 
most  extraordinary  grimaces,  and  adopts  all  kinds  of  expedients 
to  relieve  the  pain.  After  a  few  moments  the  pain  vanishes, 
often  only  to  reappear  with  similar  characters  in  some  other 
place.  These  lancinating  pains  are  frequently  located  in  the 
bones,  and  the  patient  is  unable  to  express  theii'  intensity  in 
sufficiently  vivid  terms.  He  states  that  it  is  as  if  he  were  struck 
by  lightning,  as  if  a  knife  were  run  into  him,  or  he  were  pene- 
trated by  a  red-hot  wire,  or  as  if  all  the  bones  of  his  face  were 
being  torn  asunder.  Coincidently  with  this,  various  vaso-motor 
and  motorial  phenomena  accompany  the  disease  in  the  face,  and 
will  be  immediately  described.  The  patient  resorts  to  all  kinds 
of  expedients  to  mitigate  his  sufferings ;  one,  for  example,  will 
press  a  handkerchief  firmly  against  the  affected  half  of  the  face, 
or  will  compress  certain  painful  points  with  all  his  might ;  and 
another  will  rub  the  skin  of  his  face  until  he  rubs  it  off,  and 
makes  a  sore  place ;  whilst  yet  another  will  set  or  grind  his 
teeth,  or  press  his  head  firmly  against  some  hard  body.  Speech 
is  temporarily  suppressed.  The  face  assumes  the  expression 
of  the  most  intense  sufi'ering  and  despair,  and  the  patient  is  for 
a  little  while  entirely  subjugated  by  the  pain.  In  most  instances 
the  paroxysms  are  short,  and  leave  behind  either  no  further 
inconvenience  beyond  exhaustion,  or  only  a  dull  feeling  of  pain, 
which,  as  compared  with  the  pain  of  the  paroxysm,  is  easil}'' 
borne. 

The  frequency  with  which  the  paroxysms  recur  varies  at  dif- 
ferent times,  and  with  the  particular  case.  They  increase  or 
diminish  in  frequency  with  the  changes  of  the  seasons  of  the 
year,  and  their  recurrence  is  associated  with  different  conditions 
of  the  bodily  health,  and  is  affected  by  all  circumstances  tliat 
exert  a  deiDressing  influence  uj)on,  or  that  improve  the  general 
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liealth.  In  many  cases,  and  at  certain  times,  tlie  slightest  action 
of  some  external  cause  is  sufficient  to  bring  on  an  attacl?;,  and 
the  patient  often  encounters  sucli  influences  almost  with  terror, 
because  he  knows  they  are  certain  to  induce  a  paroxysm.  Thus 
it  may  be  observed  that  a  slight  draught  of  air,  touching  the 
face  in  washing  or  shaving,  speaking,  chewing,  sneezing,  a 
bright  light  or  loud  sound,  any  mental  excitation,  the  entrance 
of  a  stranger  or  of  the  physician  into  the  room,  induces  an 
attack,  and  it  becomes  obvious  that  the  patient's  general  health 
is  suffering,  and  that  life  itself  is  almost  insupportable  on  such 
terms. 

During  the  attacks,  in  almost  all  instances,  and  occasionally 
in  the  periods  of  intermission,  painf  ul  points  mi\,j  be  demon- 
strated at  various  places  in  the  course  of  the  branches  of  the 
fifth,  the  position  of  which  in  the  several  forms  will  be  hereafter 
more  exactly  given.  It  may,  however,  be  remarked  that  the 
point  apopliysaire,  so  strongly  dwelt  upon  by  Trousseau,  may 
also  be  discovered  in  many  cases  of  facial  neuralgia,  as  a  point 
extremely  sensitive  to  pressure  over  the  spinous  processes  of  the 
second  and  third  cervical  vertebrjB,  or  over  the  external  occipital 
protuberance. 

In  no  other  form  of  neuralgia  are  the  concomitant  nervous 
symptoms  so  numerous  and  diverse  as  in  this,  which  results 
from  the  intimate  connections  that  exist  between  the  fifth  and 
so  many  other  nerves  of  the  body. 

Amongst  the  concomitant  sensory  phenomena  the  radiation 
of  pain  plays  an  important  part.  But  few  cases  are  in  fact  met 
with  in  which,  at  the  height  of  the  paroxysm,  an  extension  of 
pain  does  not  take  place,  affecting  either  the  branches  of  the 
fifth  nerve  itself,  or  the  occipital  nerves,  or  those  of  some  other 
more  remote  nerve  region.  Irradiated  pain  is  thus  sometimes 
felt  in  the  neck  and  shoulders,  in  tlie  mammary  gland,  in  the 
intercostal  nerves,  and  even  in  the  extremities. 

In  the  affected  part  there  is  also  not  unfrequently  a  feeling  of 
formication,  of  slight  numbness  and  furriness.  This  may  even 
extend,  as  I  have  myself  seen  in  one  case,  to  the  teeth,  gums, 
and  corresponding  half  of  the  tongue.  Such  a  condition  is  often 
accompanied  with  obvious  changes  in  the  sensibility  of  the  skin 
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(ansesthesia  or  hypersesthesia),  and  tlie  rule  laid  down  by  Noth- 
nagel  holds  good,  that  hypersesthesia  for  the  most  part  occurs 
in  recent,  ana3sthesia  chieliy  in  chronic,  cases  of  neuralgia  of  the 
face.  I  have,  however,  met  with  well-marked  ana3stliesia  in 
quite  recent  cases,  and  I  have  occasionally,  though  rarely,  ob- 
served an  entire  absence  of  all  demonstrable  disturbance  of  sen- 
sibility. 

A  high  degree  of  ansesthesia  occurs  frequently  in  serious 
organic  disease  of  the  fifth  nerve  coincidently  with  neuralgia  of 
it  (ansesthesia  dolorosa),  and  has  then  a  far  deeper  significance. 

In  a  few  very  rare  cases  disturbances  of  tlie  organs  of  sjje- 
cial  sense  have  been  observed.  Wotta  mentions  one  or  two  cases 
of  amblyopia  and  amaurosis  which  seemed  to  be  referrible  to  the 
neuralgia  of  the  face,  and  which  disappeared  with  its  cessation. 
Disorders  of  the  sense  of  hearing,  occurring  as  concomitant 
symptoms  of  prosopalgia,  are  somewhat  more  doubtful,  although 
the  innervation  of  the  musculus  tensor  tympani  by  the  branches 
of  the  fifth  nerve  have  rendered  it  an  event  of  possible  occur- 
rence. Disturbances  of  the  gustatory  sense,  which  might  result 
from  the  implication  of  the  chorda  tympani,  are  seldom  men- 
tioned. Photophobia,  however,  must  not  be  omitted  as  a  not 
tinfrequent  phenomenon  of  neuralgia  of  the  upper  branch  of  the 
nerve. 

Amongst  the  concomitant  motor  pJienomena  convulsive  con- 
tractions of  various  muscles  chiefly  attract  attention.  The  most 
common  of  these  affections  are  undoubtedly  reflex  contractions 
in  the  muscles  supplied  by  the  facial  nerve,  sometmies  appear- 
ing in  the  form  of  blepharospasm,  sometimes  as  simi^le  con- 
tractions of  the  muscles  at  the  angle  of  the  mouth,  at  others  as 
a  distortion  of  the  muscles  of  the  face,  or  lastly  as  true  convul- 
sive tic.  A  case  considered  to  be  one  of  facial  spasm  was 
recently  sent  to  me,  which,  on  closer  investigation,  proved  to  be 
one  of  tic  douloureux.  Spasmodic  contraction  of  the  muscles  of 
mastication  is  of  rare  occurrence,  yet  both  tonic  and  clonic 
spasms  have  been  observed  in  them.  These  must  not  be  mis- 
taken for  the  energetic  voluntary  contractions  that  are  made 
with  the  object  of  rendering  the  Jaws  immovable  or  that  simply 
constitute  an  expression  of  pain.    Paralysis  of  the  muscles  of 
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mastication  very  rarely  occurs,  and  only  in  cases  wliere  some 
organic  lesion  implicates  the  motor  as  well  as  the  sensory  por- 
tion of  the  tifth.  Spasmodic  movements  of  the  tongue,  such  as 
continual  rolling  of  it  in  the  mouth,  occurring  in  very  severe 
cases,  are  to  be  regarded  as  reflex  phenomena. 

These  spasmodic  irritations  rarely  extend  to  the  muscles 
of  the  body  generally,  yet  Sinclair  Holden  has  recorded  a 
case  in  which  general  tonic  convulsions  occurred  during  the 
attacks.  In  hysterical  patients,  the  neuralgic  paroxysms  are 
frequently  the  starting-points  of  general  hysterical  convulsions. 

As  regards  the  paralytic  phenomena  described  here  and  there 
as  occurring  in  the  muscles  of  the  eye  (mydriasis,  ptosis,  and 
diverging  strabismus),  ^  and  their  relation  to  neuralgia,  no  posi- 
tive statements  can  be  made  in  the  present  state  of  our  knowl- 
edge, but  it  is  probable  that  they  are  only  accidental  complica- 
tions, perhaps  only  co-effects  of  the  same  cause. 

Vaso-motor  disturbances  are  of  very  common  occurrence. 
The  abnormal  pallor  of  the  face,  which  is  often  present  for  a 
short  time  at  the  commencement  of  the  attack,  is  usually  re- 
placed by  a  degree  of  redness  that  may  become  very  remark- 
able, the  face  assuming  an  intensely  ruddy,  and  often  bright  or 
polished  appearance,  with  slight  doughy  swelling.  The  red- 
ness extends  over  such  portions  of  the  mucous  membranes 
as  are  visible,-  and  it  especially  affects  the  conjunctiva,  which 
often  presents  a  high  degree  of  hypersemia,  that  may  even 
rise  to  cheiuosis.  Hypersemia  of  the  nasal  cavity  of  the  affected 
side  and  of  the  corresponding  half  of  the  buccal  mucous  mem- 
brane has  been  observed.  Visible  perspiration  of  the  affected 
half  of  the  face  has  also  been  noticed  in  a  few  cases.  Lastly, 
strong  pulsation  of  the  carotids,  and  also  of  the  facial  and  tem- 
poral arteries,  may  be  observed  during  the  attack. 

Physiology  enables  us  to  explain  why  secretory  disturhances 
are  so  common  in  neuralgia  of  the  fifth  nerve,  since  it  has  shown 
the  direct  or  indirect  dependence  of  various  secretions  upon  the 
functional  activity  of  the  fifth  nerve.  By  far  the  most  frequent 
of  these  disturbances  is  augmented  laclirymal  secretion.  This, 


'  See  oases  described  by  Notta. 
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with  the  marked  hypera3mia  of  the  conjunctiva,  is  one  of  the 
most  common  phenomena  accompanying  neuralgia  of  the  first 
and  second  divisions  of  the  nerve,  and  admits  of  very  easy  expla- 
nation, since  experimental  researches  have  shown  that  both  the 
lachrymal  and  orbital  nerves  contain  secretory  nerves  for  the 
lachrymal  gland,  irritation  of  which  causes  a  flow  of  tears  (Herz- 
enstein,  Wolferz),  and  that  irritation  of  the  sensory  branches  of 
the  first  and  second  divisions  of  the  fifth  also  increases  by  reflex 
excitation  the  secretion  of  tears.  Increased  salivary  secretion  is 
somewhat  less  frequently  observed  ;  the  patients  describe  it  as  a 
rapid  accumulation  of  a  saltish  fluid  in  the  mouth.  This  sj^mp- 
tom  is  easily  explained  by  the  fact  that  the  salivary  secretion 
can  be  increased,  through  reflex  action,  by  irritation  of  the  fifth 
nerve.  On  the  other  hand,  it  is  still  undetermined  whether  the 
secretory  filaments  (Rami  linguales),  which  run  from  the  third 
branch  of  the  fifth  to  the  submaxillary  and  sublingual  glands, 
belong  originally  to  this  branch  or  to  the  chorda  tymiDani. 
Still  more  rarely  an  augmented  secretion  from  the  naso2  mucous 
membrane  is  observed.  This  is  of  a  watery,  mucous  character 
(rarely  mingled  with  blood),  and  should  not  be  confounded  with 
the  discharge  from  the  nose,  which  is  due  to  the  excessive  secre- 
tion of  tears.  The  researches  of  Vulpian,  showing  that  irritation 
of  one  spheno-palatine  ganglion  causes  increased  secretion  of 
the  nasal  mucous  membrane  of  the  same  side,  afford  a  sufficient 
explanation  of  this  pathological  phenomenon. 

The  trophic  disturbances,  already  alluded  to  iuvthe  general 
account  of  neuralgia,  are  most  frequently  found  in  just  these 
very  cases  of  prosopalgia.  Amongst  these  are  swelling  and 
hypertrophy  of  the  face,  partly  owing  to  osdema  or  actual  hy- 
pertrophy of  the  skin,  partly  to  the  abnormal  growth  of  the 
subcutaneous  fatty  tissue,  and  partlj^  to  hypertrophy  of  the 
facial  bones,  and  is  most  frequent  in  chronic  and  obstinate 
cases.  The  changes  in  the  hair  that  have  been  already  de- 
scribed, such  as  roughness  and  bristling,  periodic  or  persistent 
whiteness,  and  falling-off  or  excessive  growth,  are  most  fre- 
quently met  with,  by  far,  in  cases  of  neuralgia  of  the  face. 

In  the  next  place,  various  inflammatory  conditions  of  the  skin 
and  other  tissues  frequently  accompany  neuralgia  of  the  face. 


NEURALGIA  OF  THE  FIFTH. — SYMPTOMATOLOGY.  Ill 

This  is  especially  the  case  with  herpetic  eruptions  in  the  region 
of  distribution  of  the  affected  nerve,  which  may  be  collectively 
included  under  the  term  herpes  zoster.  Zoster  ophthalmicus  or 
frontalis,  in  the  region  of  distribution  of  the  first  division,  is 
most  common,  and  the  conjunctiva  and  cornea  are  not  un- 
frequently  implicated ;  but  I  have  seen  herpes  labialis  in  neural- 
gifB  of  the  second  and  third  divisions  of  the  nerve.  Erysipelas 
in  the  region  of  the  nerve  affected  is  of  much  rarer  occurrence, 
and,  if  present,  usually  disappears  in  the  course  of  a  few  days. 
Anstie  mentions  subacute  inflammation  of  the  periosteum  and 
of  the  fibrous  membranes  in  the  neighborhood  of  the  painful 
points  as  often  causing  well-marked  swelling.  Lastly,  the  tro- 
phic disturbances  of  the  eye,  which  are  occasionally  observed  in 
neuralgise  of  the  first  branch  of  the  fifth,  are  of  great  impor- 
tance, although  their  relations  to  neuralgia  have  not  been  quite 
satisfactorily  determined.  Herpes  conjunctive  has  undoubtedly 
the  same  significance  as  zoster  of  the  skin.  The  neuropara- 
lytic ophthalmia,  now  and  then  observed,  is  also,  no  doubt, 
referrible  to  the  trophic  fibres  of  the  fifth,  the  existence  of 
which  has  been  so  much  doubted  by  plij^siologists.  As  a  rule, 
this  affection  only  occurs  when  the  lesion  of  the  fifth  nerve  is 
severe.  How  far  the  statements  of  Anstie,  that  iritis  frequently 
originates  as  a  consequence  of  neuralgia,  and  that  glaucoma  sim- 
plex in  certain  cases  depends  upon  neuralgia,  are  correct,  must 
be  established  by  further  observations,  especially  by  the  ophthal- 
mologist. 

Psycliical  disorders  are  more  common  in  prosopalgia  than  in 
any  other  form  of  neuralgia,  though  it  is  extraordinary  with 
what  good  temper  many  invalids  endure  their  severe  sufferings. 
In  the  worst  cases,  however,  melancholia,  extreme  excitability, 
and  weariness  with  life  are  liable  to  be  produced,  and  in  some 
instances  the  patients  have  put  an  end  to  their  troubles  by 
suicide. 

Dislurhances  of  the  general  lieaUJi  are  only  observed  in  very 
severe  cases.  The  dyspepsia  and  sleeplessness  produced  by  the 
disease  are  then  apt  to  cause  impairment  of  nutrition,  which 
ultimately  leads  to  exhaustion  and  marasmus.  In  neuralgia 
resulting  from  malaria,  the  successive  stages  of  shivering,  heat, 
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and  sweating  liave  been  observed  to  accompany  the  attacks 
(Komberg). 

Varieties  of  Neuralgia  of  the  Face. — It  is  not  in  all  cases 
that  the  whole  of  the  fifth  nerve  is  affected  with  neuralgia ;  far 
more  commonly  it  has  its  seat  chietiy  or  exclusively  in  par- 
ticular branches.  Various  forms  of  it  thus  admit  of  being 
described. 

Neuralgia  of  tlie  First  Branch  of  the  Fifth  Nerve  {Neu- 
ralgia Ophthalmica)  may  affect  the  whole  region  of  distribution 
of  this  nerve  or  that  only  of  some  particular  branch.  In  accord- 
dance  with  this  the  pain  may  extend  from  the  forehead  to  the 
vertex  and  temples,  into  the  upper  eyelid,  to  the  root  of  the 
nose,  and  downwards  as  far  as  the  tip,  and  through  the  eth- 
moidal twig  even  into  the  anterior  part  of  the  nasal  cavities. 
The  eye  may  itself  become,  through  the  ciliary  nerves,  the  seat 
of  violent  neuralgic  pains  (ciliary  neuralgia).  No  observations 
appear  to  be  on  record  in  regard  to  the  participation  of  the  ner- 
vus  recurrens  ophthalmicus  (which  is  distributed  to  the  dura 
mater  and  to  the  tentorium  cerebelli)  in  neuralgia  of  the  first 
division  of  the  fifth  nerve.  The  several  branches  of  the  ophthal- 
mic nerve  may  all  occasionally  become  affected  by  neuralgia,  but 
the  supraorbital  is  by  far  the  most  liable,  and  we  then  have  before 
us  the  well-known  neuralgia  supraorbital  is,  the  characteristic 
features  of  which  are  pain  in  the  forehead,  spreading  into  the  up- 
per eyelid  and  to  the  root  of  the  nose,  hypersemia  of  the  conjunc- 
tiva, lachrymation,  etc.  In  almost  all  instances  there  is  a  well- 
marked  painful  point  at  the  foramen  supraorbitale.  This  is  per- 
haps the  most  frequently  observed  of  all  painful  points,  but  the 
nerve  is  often  very  tender  to  the  touch  throughout  its  whole  course. 
Less  common  painful  points  are  met  with  in  the  upper  eyelid 
(palpebral  point),  on  the  nose,  at  the  point  where  the  ethmoidal 
nerve  emerges  from  the  nasal  cartilage  (nasal  point),  at  the  inner 
angle  of  the  eye  corresponding  to  the  supratrochlear  nerve,  on 
the  tuberosity  of  the  parietal  bone  (parietal  point)  ;  lastly,  the 
eye  itself  is  often  very  sensitive  to  the  touch.  Supraorbital 
neuralgia  is  the  form  which  most  frequently  results  from 
exposure  to  cold  ;  it  is,  moreover,  the  almost  exclusive  seat 
of  malarial  neuralgia.    The  concomitant  phenomena  are  usually 
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very  strongly  marked  in  tliis  form.  The  course  of  the  dis- 
ease is,  upon  the  whole,  mild  and  short,  and  the  treatment 
successful. 

Neuralgia  of  the  Second  Division  of  the  Fifth  Nerve  {Neu- 
ralgia Supramaxillaris)  affects  the  region  of  distribution  of  the 
second  branch  of  the  fifth  nerve,  and  the  pain  may  be  situated 
in  the  cheek,  in  the  eyelid,  in  the  lateral  portion  of  the  nose  and 
upper  lip  (neuralgia  of  the  nervus  infraorbitalis),  in  the  zygo- 
matic bone  and  anterior  temporal  region  (neuralgia  of  the  ner- 
vus orbitalis  sen  subcutaneus  mal?E),  in  the  upper  row  of  teeth 
(aifecting  the  nervi  alveolares  superiores),  and  lastly,  in  the 
nasal  cavities  and  the  gums  (affecting  the  sphenopalatine  nerve, 
with  its  branches).  I  entertain  no  doubt  that  the  nervus  re- 
currens  supramaxillaris  (like  the  recurrens  inframaxillaris  of 
the  third  division)  is  occasionally  implicated  in  the  neuralgic 
affection ;  for  a  patient  told  me  distinctly  that  during  the  attacks 
she  experienced  a  deep-seated  boring  pain  "quite  in  the  inside 
of  her  head."  Anstie  also  mentions,  under  the  term,  "brain 
neuralgia,"  some  cases  of  a  similar  nature. 

Amongst  the  branches  of  the  second  division  of  tlie  fifth,  the 
sphenopalatine  nerve  is  the  one  that  is  most  rarely  affected  with 
neuralgia ;  patients  seldom  complain  of  pain  in  the  gums  or 
nasal  cavities.  The  orbital  nerve  (Henle)  is  rather  more  liable  to 
be  affected  with  isolated  neuralgia,  the  seat  of  the  pain  in  this 
case  being  easily  localized.  But  the  infraorbital  nerve  is  by  far 
the  most  frequently  implicated  {neuralgia  infraorhitalis),  and 
the  characteristic  pain  is  localized  in  the  cheek,  upper  lip, 
upper  row  of  teeth,  and  neighborhood  of  the  zj^gomatic  arch. 
The  more  severe  forms  of  facial  neuralgia^  if  limited  to  one 
branch,  are  very  commonly  seated  in  the  infraorbital  nerve, 
which  may,  perhaps,  be  explained  by  the  length  of  its  course 
through  a  narrow,  bony  canal. 

The  principal  painful  point  in  this  form  of  neuralgia  is  the 
infraorbital  point  over  the  infraorbital  foramen  ;  the  next  one  is 
the  malar  point,  at  the  point  of  emergence  of  the  nervus  subcu- 
taneus mal?e  ;  and  less  frequent  painful  points  have  been  demon- 
strated in  the  upper  lip  (labial  point),  in  the  gums,  or  at  va- 
rious points  of  the  alveolar  process  of  the  uj)per  jaw.  During 
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tlie  attacks  tliey  are  almost  always  present,  but  only  occasion- 
ally during  tlie  intermissions. 

Dr.  Gross '  describes  a  special  form  of  neuralgia,  which  has  its  seat  in  the  tooth- 
less remains  of  the  alveolar  processes,  especially  of  the  upper  jaw,  of  old  people.  It 
presents  no  features  distinguishing  it  from  the  ordinary  forms  of  tic  douloureux, 
except  the  locality.  Gross  entertains  no  doubt  that  the  more  abundant  deposit  of 
osseous  tissue  in  the  toothless  alveolar  processes  compresses  and  irritates  the  nerves 
traversing  them,  and  thus  occasions  the  neuralgia.  In  accordance  with  this,  he 
states  that  he  has  in  many  instances  efEected  a  pennanent  cure  by  resection  of  the 
alveolar  process. 

Neuralgia  of  the  Third  Division  of  the  Fifth  Nerve  {Neu- 
ralgia Inframaxillaris). — This  lias  its  seat  in  the  whole  of  the 
extensive  region  of  distribution  of  the  third  branch  of  the  fifth 
pair,  and  the  pain  may  consequently  occur  in  the  region  of  the 
lower  jaw  and  of  the  lower  row  of  teeth,  in  the  chin  (nei"vus 
alveolaris  inferior  and  nervus  mentalis),  in  the  tongue  and  mu- 
cous membrane  of  the  oral  cavity  (nervus  lingualis),  in  the  cheek 
(nervus  buccinatorius  and  nervus  communicans  facialis),  in  the 
temporal  region,  anterior  part  of  the  auricle  of  the  ear,  and 
external  auditory  meatus  (nervus  auriculo-temj)oralis,  nervus 
meatus  auditorii  externi,  and  nervi  auriculares  anteriores).  Upon 
the  whole,,  isolated  neuralgise  of  the  third  division  of  the  fifth 
pair  are  not  of  frequent  occurrence,  though  there  are  instances 
in  which  the  neuralgia  extends  over  the  greater  part  of  the 
above-named  branches.  The  lingualis  is  the  least  often  involved 
of  all  the  branches,  though  it  is  still  sometimes  attacked,  and 
numerous  instances  have  been  recorded  in  which  it  has  been  the 
only  branch  affected  (neuralgia  lingualis).  ISTeuralgia  of  the 
auriculo-temporal  branch  is  more  common,  either  as  one  of  the 
symptoms  of  a  general  neuralgia  of  the  third  division  of  the  fifth, 
or  as  an  isolated  neuralgia,  instances  of  which  have  come  under 
my  own  observation.  In  the  latter  case  the  localization  of  the 
pain  in  the  temporal  region  and  ear  is  characteristic  of  the  dis- 
ease. The  most  frequent  seat  of  the  neuralgia  is  in  the  nervus 
alveolaris  inferior,  in  which  case  the  pain  affects  the  lower  teeth, 
the  lips  and  the  chin. 


'  American  Journ.  of  Med.  Sciences,  July,  1870. 
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In  accordance  Avitli  this,  the  painful  point  that  is  most 
frequently  met  with  is  at  the  foramen  mentale ;  the  next  most 
frequent  point  is  in  front  of  the  ear,  where  the  auricnlo-temporal 
nerve  traverses  the  zygoma  ;  the  other  painful  points  mentioned 
by  Valleix— on  the  lower  lip,  at  the  side  of  the  tongue,  and  on 
the  alveolar  process  of  the  lower  jaw — are  inconstant  and  difla- 
cult  of  demonstration.  The  concomitant  symptoms  are  less 
marked  in  this  form  of  neuralgia;  the  unilateral  fur  on  the 
tongue,  and  the  increased  salivary  secretion  are  noticeable,  but 
special  attention  should  be  paid  to  any  disorders  of  the  mobility 
of  the  muscles  of  mastication  and  of  the  tongue,  because  conclu- 
sions in  regard  to  the  seat  and  nature  of  the  existing  patholo- 
gical conditions  can  often  be  drawn  from  them. 

Any  attempt  to  distinguish  between  the  various  forms  of 
neuralgia  of  the  face,  from  a  clinical  standpoint,  can  be  carried 
out  at  the  present  time  only  in  a  very  incomplete  maniier.  The 
attempts  of  the  older  physicians  to  distinguish  various  forms  of 
' '  rheumatic, "  , "  scrofulous, "  "  hysterical, "  "  organic,-' '  ' '  inflam- 
matory," "habitual,"  "sympathetic,"  and  other  neuralgise 
from  each  other  by  the  characters  of  the  pain  and  the  grouping 
of  the  symptoms,  must  be  regarded  as  practically  useless. 
Moreover,  the  attempt  of  Benedict^  to  distinguish  two  great 
groups  of  neuralgise  of  the  face  (as  well  as  of  all  other  neural- 
gise), differing  essentially  from  each  other  in  their  symptoms, 
seat,  prognosis,  and  treatment,  does  not  at  present  rest  upon  a 
sufficiently  scientific  basis.  In  the  first  group  Benedict  includes 
those  neuralgise  the  paroxysms  of  which  (both  in  increasing  and 
diminishing  intensity)  assume  a  more  continuous  type;  whilst 
in  his  second  group  he  includes  those  the  paroxysms  of  which  are 
only  composed  of  momentary  attacks  ;  this  second  group,  he 
considers,  results  from  reflex  excitation  of  the  vasa  nervorum. 
Until  this  view,  however,  has  a  more  satisfactory  foundation 
it  cannot  be  seriously  discussed. 

After  all,  the  cases  which  belong  to  the  second  group,  and 
for  which  Benedict  especially  claims  the  name  of  tic  douloureux, 


'  Benedict,  Anzeig.  d.  Aerate  in  Wien,  1871,  No.  5. 
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are  identical  with  those  that  have  been  rendered  classical  by 
Trousseau ^  under  the  term  "epileptiform  neuralgia,"  and  which 
must  not  here  be  omitted.  Without  subscribing  to  the  view  of 
their  specific  nature  maintained  by  the  great  French  clinicist,  it 
may  be  admitted  that  the  cases  of  this  kind  exhibit  great  similar- 
ity in  their  characters,  and  manj'-  well-marked  features  in  com- 
mon, in  the  clinical  phenomena  presented,  and  that  they  are 
easily  recognizable.  These  are  the  cases,  for  the  most  part,  of 
extremely  obstinate  prosopalgia,  which  last  for  many  years,  and 
are  the  cause  of  indescribable  suffering  to  the  patients,  and 
which  have  been  the  objects  of  many  vivid  descriptions  of  facial 
pain.  Pains  of  the  most  violent  and  lightning-like  nature  occur, 
succeeding  each  other  with  the  greatest  rapidity  for  a  few 
seconds  or  minutes,  and  then  vanishing  with  equal  suddenness  ; 
in  many  cases  they  are  accompanied  by  remarkable  and  violent 
mimetic  reflex  convulsions.  These  paroxysms,  which  are  com- 
posed of  a  succession  of  momentary  attacks,  may  follow  each 
other  in  quick  succession  for  a  period  of  hours,  days,  or  even 
weeks ;  then  follows  a  respite  and  the  attacks  disappear  for 
days,  weeks,  or  years  ;  relapses  taking  place  with  almost  unfail- 
ing certainty.  The  malady  is  intensified  by  everything  that  de- 
bilitates or  depresses  the  general  health.  The  first  ax)pearance 
of  the  disease  usually  takes  place  during  advanced  age,  and  then 
often  in  its  worst  form.  Such  may  be  considered  to  be  the 
prominent  features  of  the  disease,  while  its  details  may  be  filled 
in  from  the  preceding  account  of  neuralgia  of  the  face. 

This  form  of  neuralgia  of  the  face  is,  for  the  most  part,  re- 
garded as  being  of  centric  origin,  though  the  view  is  not  suffi- 
ciently supported  by  the  results  of  post-mortem  examinations  to 
be  fairly  established.  In  favor  of  it,  to  some  extent,  are  the  cir- 
cumstances that  this  form  of  neuralgia  occurs  frequently  in  fam- 
ilies in  which  there  is  a  decided  proclivity  to  psychoses  (Anstie), 
that  it  occurs  coincidently  with  epilepsy  (Trousseau),  and  that  it 
is  frequently  associated  with  a  higli  degree  of  nervous  excitabil- 
ity and  with  strongly  marked  psychical  activity  (A.  Eulenburg). 


'  Trousseau,  Archives  g(5n6rales,  Janvier,  1853  ;  medic.  Klinik,  Deutsch  v.  Culinann, 
Band  II.,  18G8. 
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On  the  other  hand,  it  should  be  stated  that  it  is  frequently  lim- 
ited to  special  branches  of  the  fifth,  and  that  it  passes,  without 
any  well-marked  line  of  demarcation,  into  the  slighter  and  ordi- 
nary forms  of  neuralgia  of  the  face.  As  long,  therefore,  as  no 
positive  evidence  can  be  obtained  in  regard  to  the  seat  and  ana- 
tomical causation  of  the  disease,  we  can  only  consider  the  tic 
douloureux  just  described  as  the  most  severe  form  of  facial  neu- 
ralgia, which,  owing  to  various  circumstances,  as  either  advanced 
age,  tissue  degeneration,  neuropathic  diathesis,  or  anomalies  of 
constitution,  is  marked  by  peculiar  intensity  and  obstinacy.  No 
objection,  however,  need  on  this  account  be  raised  to  the  sugges- 
tion of  Eulenburg,  that  it  should  be  regarded  as  a  constitu- 
tional form  of  neuralgia  in  opposition  to  the  slighter  and  more 
accidental  forms. 

The  prognosis  of  this  form  is,  moreover,  not  so  absolutely  bad 
as  Trousseau,  who  never  observed  an  instance  of  complete  re- 
covery, maintains.  With  the  remedial  means  of  the  present  day 
at  our  disposal  it  is  practicable — and  even  Trousseau  succeeded 
in  accomplishing  this — to  free  the  patients,  in  many  cases,  for  a 
longer  or  shorter  period,  from  their  pains. 

The  course  of  neuralgia  of  the  fifth  may  vary  considerably. 
Sometimes  it  presents  a  well-marked  periodic  character,  the  par- 
oxysm coming  on  regularly  at  certain  hours  of  the  day  or  night, 
with  progressive  diminution  of  the  attacks  till  complete  re- 
covery occurs.  Much  more  frequently,  however,  no  periodic 
character  is  observable.  The  attacks  take  place  irregularly,  a 
succession  of  them  occurring  at  certain  times  and  upon  definite 
occasions ;  then  intervals  of  variable  length,  which  are  sometimes 
prolonged  for  weeks,  months,  and  even  years.  This  depends 
essentially  on  the  causes  of  the  disease,  the  constitution  of  the 
patient,  favoring  circumstances,  etc.  The  course  of  the  aft'ection 
is  most  marked  and  regular  in  severe  cases  of  true  tic  doulou- 
reux, in  which  accurate  calculations  can  be  made  of  the  periodic 
return  and  increase  in  the  severity  of  the  attacks,  and  of  the  sub- 
sequent longer  or  shorter  intermission,  and  it  is  ot\\j  in  the  very 
worst  cases  that  these  intervals  become  shorter  and  ultimately 
disappear  altogether. 

No  definite  statement  can  be  made  in  regard  to  tJie  duration 
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of  the  disease.  In  some  instances  it  lias  been  known  to  last  for 
a  few  liours  only/ whilst  in  others  it  has  persisted  for  thirty 
years.  The  more  severe  cases  of  tic  douloureux  continue  to 
'  affect  the  patient  for  the  remainder  of  his  life. 

The  terminations  of  the  disease  depend  in  great  part  on  the 
nature  of  the  cause,  on  conditions  which  are  in  great  measure 
unknown  to  us.  Mecovery  undoubtedly  occurs  in  the  majority 
of  cases,  especially  in  the  rheumatic,  hysteric,  and  anaemic 
forms,  and  in  those  arising  from  malaria.  The  assumption  of 
a  chronic  or  habitual  character  is  to  be  anticipated  when  there 
is  a  well-marked  neuropathic  predisposition,  and  when  the  pa- 
tient is  placed  under  unfavorable  circumstances  in  regard  to  his 
nutrition,  or  suffers  from  degeneration  of  the  vessels,  or  when 
the  disease  comes  on  at  an  advanced  age.  The  disease  is,  as  a 
rule,  incurable  when  it  is  a  result  of  severe  organic  mischief,  and 
in  those  forms  which  may  be  placed  in  the  category  of  epilepti- 
form neuralgia.  Death  may  result  either  from  the  primary 
organic  lesion  or  from  the  general  debility  and  exhaustion,  want 
of  sleep,  insufficient  food,  etc.,  which  the  neuralgia  produces. 
More  accidental  terminations  are  anaesthesia  of  the  fifth,  melan- 
choly and  other  mental  disturbances,  cerebral  apoplexy,  etc. 

The  diagnosis  of  trigeminal  neuralgia  presents  no  particular 
difficulties  if  attention  be  paid  to  the  general  characters  of  the 
neuralgise.  It  will  thus  rest  upon  the  seat  and  distribution  of 
the  pain,  its  characters  and  paroxysmal  occurrence,  the  exist- 
ence of  painful  points  and  of  the  various  concomitant  symp- 
toms, etc.  Mistakes,  however,  may  still  be  made,  and  uncertainty 
exist ;  now  and  then  it  may  be  confounded  with  toothache,  which 
last  is  characterized  by  its  being  usually  local  and  continuous,  by 
the  tooth  or  teeth  being  carious  or  very  sensitive  to  mechanical 
shock,  or  to  cold.  Toothache,  however,  it  must  be  remembered, 
may  pass  into  neuralgia.  It  may  also  be  mistaken  for  inflam- 
mation of  the  periosteum  of  the  facial  bones,  or  of  the  membrane 
lining  the  antrum  and  frontal  sinuses,  from  which  again  it  is  dis- 
tinguished by  the  kind  of  pain,  its  seat,  the  degree  of  sensibility 


1  Valleix  even  records  a  case  which  consisted  of  only  a  single  paroxysm  that  lasted 
ten  minutes. 
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to  pressure,  tlie  local  tumefaction,  etc.  ;  for  hysterical  clavus, 
which  is  characterized  by  being  limited  to  one  spot,  from  which 
the  pain  does  not  radiate,  and  by  the  existence  of  other  hys- 
terical manifestations ;  for  headache  arising  from  anaemia  or 
dyspepsia,  the  peculiarity  of  the  pain  being  that  it  has  no 
fixed  position,  that  it  is  deep-seated,  dull,  and  tensive,  and  does 
not  increase  in  paroxysms ;  for  migraine,  in  which  case  'the 
pain  is  deeply  seated  in  the  skull,  and  does  not  correspond 
with  any  special  branch  of  nerve,  but  is  pulsating,  and  ac- 
companied with  vomiting  and  a  high  degree  of  irritability,  etc. 
With  a  little  care  and  attention  no  mistake  in  diagnosis  of  this 
kind  should  occur. 

The  diagnosis  of  the  seat  of  the  neuralgia  is  of  great  import- 
ance, and  especially  the  determination  of  its  peripheral  or 
central  seat ;  but  unfortunately  the  present  state  of  our  knowl- 
edge enables  us  to  accomplish  this  only  in  the  minority  of  cases. 
Its  peripheral  seat  may  be  inferred,  with  some  amount  of  prob- 
ability, from  the  limitation  of  the  pain  to  a  definite  branch  of 
nerve,  from  the  presence  of  some  evident  peripheric  cause,  from 
the  possibility  of  cutting  short  the  attack  by  remedies  applied 
to  the  periphery,  from  the  presence  of  painful  points  during 
the  intervals  between  the  paroxysms,  etc.  In  favor  of  its  cen- 
tral origin  are  the  lancinating  character  of  the  pain,  and  its 
localization  in  the  bones ;  the  widely  distributed  reflex  con- 
tractions ;  general  hypersesthesia  and  well-marked  mental  irri- 
tability ;  the  dependence  of  the  pains  upon  the  mimetic  move- 
ments ;  absence  of  painful  points  in  the  intervals  between  the 
attacks ;  disturbances  in  other  cerebral  nerves.  None  of  these 
characters  can,  however,  be  absolutely  relied  upon,  for  the  de- 
termination of  the  point  in  question,  but  the  diagnosis  may  be 
made  with  a  certain  degree  of  assurance  by  giving  due  weight 
to  all  the  facts  of  the  case. 

These  remarks  apply  with  still  greater  force  to  the  question 
of  diagnosticating  the  cause  of  the  disease— yvhich  is  a  matter 
of  pre-eminent  importance.  It  is  unnecessary  to  repeat  here 
all  the  points  which  have  an  important  bearing  upon  the  causes 
of  neuralgia  of  the  face,  and  which  every  physician  Avill  natur- 
ally call  to  mind  in  each  individual  case ;  it  is  enough  to  say 
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that  correct  conclusions  can  only  be  formed  on  this  very  import- 
ant practical  point  by  an  extremely  careful  and  complete  inves- 
tigation, and  by  a  calm  estimate  of  all  the  known  facts. 

The  prognosis  must  be  founded  essentially  on  the  cause  of 
the  disease  ;  where  none  is  discoverable,  the  prognosis  should  be 
given  with  caution,  because  even  apparently  slight  cases  some- 
times prove  unexpectedly  obstinate,  and  destroy  the  hope  of 
recovery  by  frequent  relapses.  Malaria,  rheumatic  conditions, 
anaemia,  caries  of  the  teeth,  and  other  peripheric  stimuli,  al- 
low of  a  favorable  prognosis  being  given ;  and  a  neuropathic 
diathesis,  advanced  age,  cachectic  conditions  of  the  body,  de- 
generation of  the  tissues,  severe  organic  diseases,  central  lesions, 
etc.,  lead  to  an  unfavorable  prognosis.  Habitual,  or  so-called 
constitutional  neuralgise  are  particularly  hopeless ;  as  a  rule 
they  only  undergo  temporary  improvement.  On  the  other 
hand,  as  a  rule,  a  cLuick  recovery  may  be  anticipated  in  recent 
cases  coming  on  with  moderate  severity,  and  especially  if  jore- 
senting  a  periodic  character. 

Treatment. 

The  treatment  of  prosopalgia  only  too  frequently  presents 
extraordinary  difficulties,  taxing  the  knowledge  and  patience  of 
the  physician  to  the  utmost,  and  in  spite  of  all  eiforts  giving  an 
unsatisfactory  result.  The  treatment  must  be  conducted  on  the 
broad  principles  already  inculcated  in  regard  to  neuralgia  gener- 
ally, and  in  the  remarks  that  will  now  be  made  but  few  points 
will  be  discussed  at  somewhat  greater  length,  while  the  majority 
will  only  be  briefly  alluded  to. 

'  Not  unfrequently  the  causal  indications  can  be  fulfilled.  Qui- 
nine is  highly  successful  in  supraorbital  neuralgia,  when  due  to 
malarial  infection  ;  energetic  antiphlogistic  measures  should  be 
adopted  in  neuritis,  osteitis,  or  periostitis  ;  in  cases  of  rheumatic 
origin,  diaplioresis,  rapid  derivation,  and  the  internal  adminis- 
tration of  colchicum  and  opium  should  be  prescribed.  The 
removal  of  foreign  bodies,  cicatrices,  tumors,  and  neuromata,  is 
often  attended  with  brilliant  success.  Special  attention  should 
be  paid  to  the  extraction  of  carious  teeth,  which,  tliough  often 
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useless,  is  also  often  attended  witli  good  results.  This,  however, 
should  only  be  done  when  the  pain  obviously  proceeds  from  the 
affected  tooth,  when  paroxysms  can  be  induced  by  irritation  of 
it,  or  when  the  tooth  is  very  painful  on  being  touched  with 
metal,  or  with  any  cold  Huid.  According  to  Friedberg  the  neur- 
algia is  often  only  alleviated  when  the  damaged,  but  as  yet  not 
painful,  tooth  is  removed.  In  very  excitable  and  weakly  per- 
sons the  extraction  should  be  performed  under  the  influence 
of  some  anaesthetic.  It  is  not  allowable  to  extract  sound  teeth 
merely  because  they  ache  during  the  neuralgic  paroxysm.  In 
cases  of  irritation  of  peripheral  organs,  or  of  other  nerve  regions, 
the  appropriate  methods  of  treatment  must  be  adopted.  Par- 
ticular attention  should  be  paid  to  the  general  health,  and 
anaemia,  cachexia,  and  the  various  dyscrasise,  as  well  as  the 
neuropathic  predisposition,  should  be  as  far  as  possible  im- 
proved. This  must  be  done  on  general  principles  modified  by 
the  circumstances  of  the  particular  case.  The  knowledge  of 
the  practical  physician  here  comes  into  play,  and  the  proper 
selection  of  the  various  tonic,  alterative,  and  other  methods 
of  cure,  the  choice  of  appropriate  baths,  cold-water  cures, 
diet,  etc.,  is  of  the  greatest  value. 

Electricity  has  recently  gained  a  conspicuous  position  in  the 
direct  treatment  of  neuralgia.  Cases  are  on  record  in  which  suc- 
cess has  been  obtained  by  its  means,  although  the  most  severe 
operative  proceedings  had  been  previously  adopted  without  effect 
(Wiesner) ;  and  it  may  fairly  be  said  that  it  is  essentially  owing 
to  the  extension  of  electrical  methods  of  treatment  that  the  prog- 
nosis of  true  tic  douloureux  is  no  longer  so  hopeless  as  Trous- 
seau represented  it  to  be.  Both  kinds  of  electricity  are  useful. 
The  faradic  current  cannot  well  be  applied  to  the  face  in  the 
form  of  either  the  electric  brush  or  the  electric  moxa,  on  account 
of  the  violent  irritation  and  intense  pain  which  they  produce, 
but  they  may  be  applied,  as  M.  Meyer  recommends,  to  the  neck ; 
and  the  suggestion  made  by  Eisenmann  may  be  practised,  name- 
ly, to  endeavor  by  powerful  cutaneous  faradization  of  the  exter- 
nal ear  to  obtain  the  same  results  as  by  cauterization  of  the. 
helix.  Faradization  with  moist  electrodes  seems  likely  to  prove 
more  serviceable,  the  poles  being  applied  to  the  especially  pain- 
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ful  points  and  near  the  nerve-trunks.  In  one  of  my  own  cases, 
a  faradic  current  of  tliis  kind,  passed  tkrougli  tke  head  in  front 
of  the  ear,  with  "swelling"  currents,  after  Frommhold' s  direc- 
tions, proved  more  effective  even  than  galvanization.  As  a  gen- 
eral rule,  however,  treatment  with  the  galvanic  current  is  far 
preferable  to  that  with  the  faradic  current,  and  gives  much  more 
favorable  results.  Good  results  have  been  obtained  from  the 
most  various  methods  of  applying  the  currents.  In  the  treat- 
ment of  peripheric  neuralgise  of  isolated  superficial  nerves,  such 
as  the  auriculo-temporal,  frontal,  inferior  alveolar,  etc.,  both 
electrodes  may  be  placed  over  the  nerve,  and  a  descending 
stabile  ^  current  passed  through  it.  The  endeavor  may  be  made 
to  obtain  a  similar  action  upon  the  deeper-seated  nerves,  such  as 
the  infra- orbital,  lingual,  etc.,  by  placing  the  anode  on  the  neck 
or  behind  the  ear,  and  the  cathode  over  the  point  of  emergence 
of  the  affected  nerve.  In  the  polar  method  the  anode  is  to  be 
placed  upon  the  specially  ]3ainful  points,  and  held  stationary 
there,  whilst  the  cathode  rests  against  the  back  of  the  neck  or 
on  any  other  indifferent  part  of  the  body.  In  order  to  exert  an 
action  on  the  main  divisions  of  the  nerve  at  the  base  of  the  cran- 
ium, and  after  their  emergence  through  the  foramina  of  the 
sphenoid  bone,  it  is  advantageous  to  conduct  the  current  trans- 
versely through  the  skull  at  the  appropriate  pohits,  the  anode 
being  placed  on  the  painful  side.  In  the  more  severe  cases 
I  have  found  a  polar  action  of  the  anode  at  these  points, 
with  a  pretty  strong  stabile  current,  at  first  increasing  and 
then  decreasing  in  intensity,  particularly  useful.  Benedict 
recommends  that  in  severe  cases  galvanic  currents  should  be 
passed  longitudinally  and  transversely  through  the  skull  and 
along  the  sympathetic  nerve,  and  I  believe  I  have  sometimes 
seen  good  results  from  this  method  of  treatment. 

It  is  the  problem  of  electro-therapeutical  research  to  ren- 
der indications  for  the  employment  of  these  various  methods 


'  The  terms  "  stabile "  and  "  labile"  (stabiler  und  labiler,  Strom)  have  reference,  not 
to  the  character  of  the  current,  but  to  the  manner  in  which  the  electrodes  are  handled. 
If  both  electrodes  are  Itept  still,  the  current  is  stabile ;  if  one  or  both  be  made  to  slide 
over  the  skin,  the  current  is  labile.— Translator's  Note. 
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more  precise  in  the  future.  At  present  this  is  not  possible ;  but 
it  is  probable  that  different  methods  of  galvanization  should  be 
applied  in  the  different  forms  of  prosoj)algia,  according  to  their 
causes  and  seats.  But  as  we  are  at  present,  in  the  majority  of 
cases,  ignorant  botli  of  the  seats  and  of  the  causes  of  the  neural- 
gia), we  are  compelled  to  employ  the  several  methods  in  an  em- 
pirical manner,  and  especially  in  the  more  severe  cases  to  try 
them  one  after  the  other,  in  order  to  discover  wMch  is  the  most 
effective.  The  results  obtained  in  the  slighter  and  more  recent 
cases,  as  well  as  in  some  of  the  chronic  idiopathic  forms,  are 
sometimes  very  striking.  In  the  more  severe  cases,  though  in 
many  instances  a  certain  amount  of  alleviation  may  be  effected, 
yet  perfect  recovery  is  seldom  obtained.  But  it  is  just  in  these 
cases  that  we  must  endeavor  by  perseverance  and  the  adoption 
of  various  modifications  in  the  treatment  to  attain  the  wished- 
for  end.  Gfreat  experience  and  skill  in  the  technical  manipula- 
tions of  electro-therapeutic  means  are  of  course  indisjDensable, 
and  for  further  details  we  must  refer  to  treatises  on  electro- 
therapeutics. 

In  regard  to  the  administration  of  narcotics,  the  principles 
laid  down  in  speaking  of  the  general  methods  of  treatment  in 
all  respects  hold  good  here  ;  but  care  must  be  taken  not  to  con- 
tinue the  use  of  them  in  too  large  and  active  doses,  since  it  is 
difficult  for  the  patient  subsequently  to  give  up  thek  use.  It  is 
on  this  account  advantageous  to  vary  the  narcotic  employed  and 
to  prescribe  in  succession,  or  alternately,  opium,  morphia,  lauda- 
num, stramonium,  hyoscyamus,  and  belladonna.  The  chief 
dependence,  however,  must  always  be  placed  on  the  opiates, 
and  especially  on  morphia.  Under  the  pressure  of  circum- 
stances narcotics  have  been  prescribed  in  innumerable  methods  ; 
the  most  advantageous  of  these  is  the  hypodermic  injection, 
which,  especially  in  neuralgia  of  the  face,  should  be  used  with 
all  possible  precaution.  The  injection  should  but  rarely  be 
made  into  the  skin  of  the  face,  because  it  is  very  painful,  often 
leaves  a  mark,  and  frequently  leads  to  inflammation.  The  best 
places  are  the  temporal  region,  and  the  side  of  the  neck  below 
the  ear.  When  the  pain  is  well  marked  and  very  strictly  local- 
ized, the  injection  may,  however,  be  made  into  the  forehead  or 
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skin  of  the  clieek,  Sucli  injections  often  effect  a  cure  in  slighter 
cases  ;  but  for  the  more  severe  cases  they  only  constitute  a  palli- 
ative means  that  in  general  gradually  loses  its  efficacy,  and 
requu-es  to  be  administered  in  doses  that  are  injurious  to  the 
system,  and  even  then  fail  to  produce  the  desired  effect.  The 
injection  of  other  narcotics  is  not  followed  by  any  special  ad- 
vantage, though  perhaps  atropine  may  be  tried,  which  is  recom- 
mended by  Anstie  in  the  supraorbital  neuralgise  accompanying 
glaucoma. 

The  internal  administration  of  narcotics  is  not  very  advisable, 
though  there  are  many  cases  in  which  it  cannot  be  dispensed 
with.  The  plan  adopted  by  Trousseau,  and  regarded  by  him  as 
the  only  effective  palliative  treatment  of  epileptiform  neuralgia, 
namely,  by  incredibly  large  doses  of  opiates,  deserves  particular 
mention.  Trousseau  begins  with  three  grains  of  morphia,  opium, 
or  extract  of  opium  per  diem,  and  rapidly  increases  the  dose,  if 
no  unpleasant  symptoms  are  produced  (and  these  rarely  occur 
in  this  affection),  until  the  pain  is  alleviated — in  some  cases  to  as 
much  as  a  drachm  of  morphia  (!),  or  two  or  three  drachms  of 
opium  in  the  course  of  the  day  (!).  He  reports  the  case  of  a 
patient  who  took  daily  from  four  to  five  drachms  of  opium,  and 
yet  suffered  from  none  of  the  toxic  effects  of  the  drug,  whilst 
he  experienced  very  decided  relief  from  his  tormenting  pain. 
By  this  plan  of  treatment  Trousseau  at  least  effects  this,  that 
the  attacks  in  such  cases  become  less  frequent  and  violent,  and 
that  they  may  even  intermit  for  some  weeks  or  months.  He 
expressly  calls  attention  to  the  fact  that  the  opium  must  be 
given  in  large  doses,  and  that  the  limits  beyond  which  Ave  should 
not  go  cannot  be  determined  beforehand.  As  improvement  pro- 
ceeds, intolerance  of  the  remedy  becomes  established,  and  the 
doses  must  be  reduced.  Many  persons,  however,  are  unable  to 
take  the  larger  doses. 

Belladonna,  hyoscyamus,  stramonium,  etc.,  may  likewise  be 
tried  in  increasing  doses,  and  occasionally  prove  useful.  The 
introduction  of  narcotics  by  the  nose,  in  the  form  of  watery  solu- 
tion or  of  powders,  may  also  be  mentioned,  and  has  been  shown 
to  exert  a  favorable  palliative  action,  especially  in  supraorbital 
neuralgia. 
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In  regard  to  external  treatment,  ointments  containing  opium, 
veratria,  and  aconitia  may  be  rubbed  in,  and  atropine  fomenta- 
tions, wliicli  are  easily  applied,  may  be  recommended  (see  sec- 
tion on  Treatment  of  Neuralgia  in  General). 

Tlie  aniBstlietics  employed  in  the  mode  already  described  not 
unfrequently  prove  serviceable.  In  particular  the  inhalation  of 
chloroform  and  a  few  external  applications  (as  a  pledget  of  cot- 
ton wool  impregnated  with  chloroform  and  inserted  into  the 
external  auditory  meatus,  or  one  wetted  with  chloroform  or 
ether  and  placed  upon  the  painful  spot)  are  recognized  remedies 
in  the  treatment  of  facial  pain. 

It  is  very  frequently  requisite  in  cases  of  facial  neuralgia  to 
resort  to  specifics,  and  the  remarks  made  in  the  general  part  are 
here  also  applicable.  .  In  the  milder  periodic,  or  almost  periodic 
cases,  even  if  they  have  not  a  malarial  origin,  quinine  is  usually 
effective.  I  give  it  freely  in  combination  with  morphia  in  recent 
cases  of  idiopathic  or  rheumatic  supraorbital  neuralgia,  and  for 
the  most  part  with  good  results.  Arsenic,  on  the  other  hand,  is 
the  sovereign  remedy  for  the  more  severe  cases.  In  these,  when 
occurring  in  patients  who  have  a  constitutional  predisposition  to 
neuralgia,  it  is  often  so  decidedly  useful  that  it  deserves  to  be 
tried  again  and  again.  The  ordinary  amount  may  be  given,  or 
even  rather  more,  without  fear  of  unpleasant  results,  as  three, 
six,  eight,  or  ten  drops  of  Fowler's  solution  several  times  a  day, 
or  arsenious  acid  in  doses  of  from  one-sixth  to  one-third  of  a 
grain  per  diem  in  divided  doses.  Nothing  further  need  be  said 
of  the  remaining  specifics,  zinc  (Meglin's  pills),  strychnia,  nitrate 
of  silver,  chloride  of  gold  and  sodium,  etc.  Lecointe  has  ob- 
served good  effects  from  the  use  of  chamomile  (continued  for 
some  time).  Pfaff  and  others  praise  the  internal  administration 
of  turpentine,  and  others  recommend  corrosive  sublimate,  car- 
bonate of  iron  and  iodide  of  potassium. 

Little  benefit  is  derived,  as  a  rule,  from  the  employment  of 
derivatives.  Vesicants  are  best  applied  on  the  neck,  or  behind 
the  car.  Various  irritating  and  stimulating  salves  have  been 
applied  to  the  face.  The  suggestion  that  the  skin,  over  the 
painful  points,  should  be  cauterized  with  nitrate  of  silver,  has 
met  with  little  favor.   Painting  with  tincture  of  iodine,  acupunc- 
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tnre  and  electropuncture,  aquapuncture,  painting  the  gums  with 
diluted  water  of  ammonia,  and  the  like,  are  energetic  modes  of 
stimulation,  which  have  for  the  most  part  only  a  transient  effect, 
and  are  less  active  than  the  electrical  brush.  The  actual  cautery 
in  the  form  of  transcurrent  cauterization,  the  most  heroic,  and  at 
the  same  time  the  most  effective  of  these  counter-irritants,  has 
likewise  been  tried. 

Cold  is  but  rarely  useful ;  in  general  the  patient  is  unable 
to  bear  its  application,  and  prefers  warm  coverings  and  poul- 
tices. In  some  cases,  however,  of  peripheric,  and  especially  of 
neuritic  neuralgia,  cold  applications  prove  extremely  serviceable. 
Pressure  may  be  tried  without  fear  in  cases  of  trigeminal  neural- 
gia, since  the  nerves  thus  pressed  upon  are  purely  sensory  ones, 
the  arrest  of  conduction  of  which  is  not  followed  by  any  ill  re- 
sults. Energetic  pressure  may,  therefore,  always  be  made  upon 
the  nerve  affected,  or  upon  the  painful  points,  to  see  whether 
it  affords  relief,  and  in  some  cases  no  doubt  it  will  jDrove  to  be 
of  value. 

Good  results  can  onlj  be  expected  from  hatTis  when  there  is 
some  definite  indication  for  their  use.  Sea-water  bathing,  ther- 
mal baths,  and  cold-water  cures  are  often  followed  by  brilliant 
results,  but  often,  too,  prove  useless,  or  even  produce  an  ex- 
acerbation of  the  disease. 

Lastly,  there  is  no  form  of  neuralgia  in  which  02Jeratwe  pro- 
ceedings are  so  frequently  indicated,  and  have  been  so  fre- 
quently performed,  as  in  prosopalgia.  The  discussions  raised 
by  surgeons  in  regard  to  the  value,  the  indications,  and  the 
methods  of  performing  neurotomy  and  neurectomy,  refer  almost 
exclusively  to  the  fifth  nerve.  It  is  certain  that  in  many  cases 
of  trigeminal  neuralgia  there  are  very  definite  indications  for 
the  operation,  and  that  the  majority  of  these  operations  are 
relatively  free  from  danger,  and,  with  the  improved  methods  of 
modern  science,  have  little  effect  upon  the  general  health ;  and 
that  the  operation  is  beneficial  to  the  patient  himself  is  shown 
by  numerous  examples  in  which  repeated  operations  have  been 
undergone,  and  the  surgeon  even  entreated  to  still  further  and 
bolder  proceedings.  The  misery  of  such  patients  must  have 
been  witnessed  to  render  it  intelligible  how  earnestly  they  desire 
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tliat  some  means,  liowever  severe,  should  be  iinclertaken  wliicli 
promise  to  give  them  even  transitory  relief  from  their  sufferings. 

The  operation  seems  to  be  indicated,  a,  when  the  neuralgic 
affection  or  the  paroxysms  appear  to  have  a  peripheral  origin, 
and  cannot  be  otherwise  cured  ;  when  with  doubtful,  or  even 
with  centric  origin,  the  severity  of  the  disease  is  so  great  as,  to 
justify,  after  all  other  means  have  been  tried,  a  severe  operation. 
The  fact  that  the  operation  has  afforded  relief  in  many  cases, 
which  were  well  known  to  be  of  centric  origin,  has  given  mate- 
rial support  to  this  indication.  It  is  obvious  that  the  more 
severe  cases  of  "epileptiform  neuralgia"  are  those  which  especi- 
ally fall  into  this  category,  and  it  is  in  these  that  the  operation 
has  been  already  frequently  performed. 

Before  any  operation  is  undertaken,  it  is  of  course  necessary 
to  ascertain  as  accurately  as  possible  the  particular  nerves  that 
are  affected,  and  in  this  point  of  view  it  is  especially  important 
to  investigate  accurately  the  directions  in  which  the  pains  are 
radiated,  and  to  ascertain  exactly  how  liigh  up  in  the  course  of 
the  nerve  the  affection  is  located,  since  it  is  obviously  of  great 
importance  to  operate  above  this  point ;  naturally  also  the  ope- 
rator will  choose  in  each  case  the  least  dangerous,  as  well  as 
the  most  certain  plan  of  operation.  In  cases  where  the  diag- 
nosis is  uncertain,  and  the  result  of  the  proposed  operation 
doubtful,  it  may  perhaps  be  well  in  the  first  instance  to  j)rac- 
tise  a  slight  operation  {ex.  gr.,  subcutaneous  neurotomy),  and 
then,  if  the  pain  return,  to  resort  to  more  severe  measures 
(such  as  the  excision  of  as  long  a  portion  of  the  nerve  trunk  as 
possible,  neurectomy).  This  must,  however,  be  left  to  the  dis- 
cretion of  the  surgeon.  Full  details  in  regard  to  all  these  points, 
the  indications  for  the  performance  of  the  operation,  the  subse- 
quent phenomena,  and  the  after-treatment  will  all  be  found  in 
the  excellent  article  of  A.  Wasjner.'  We  cannot  here  discuss 
the  details  of  the  various  operations.  They  have  become  extra- 
ordinarily perfected  of  late  years.  Resections  have  been  per- 
formed upon  every  conceivable  and  almost  inaccessible  nerve- 
in  the  depth  of  the  orbit,  and  in  the  pterygoid  fossa  as  far  back 
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as  to  the  foramen  rotnndum — and  even  resections  of  the  upper 
and  lower  jaws  have  not  deterred  operators  from  reaching  the 
nerves  affected.  The  infraorbital  nerve  is  the  one  upon  which 
operations  are  most  frequently  performed,  but  for  special  details 
on  these  points  the  reader  must  refer  to  works  on  general  and 
operative  surgery. 

The  results  that  have  been  obtained  are,  upon  the  whole, 
satisfactory.  A  report  upon  135  cases,  by  A.  Wagner,  shows 
the  number  of  total  failures  to  be  9  ;  of  deaths,  6  ;  of  relapses, 
after  a  few  days,  1 ;  after  the  lapse  of  some  months,  32  ;  after 
the  lapse  of  some  years  (up  to  3),  20  ;  of  relapses  not  reappear- 
ing for  some  months,  18  ;  not  for  some  years,  25.  The  duration 
of  the  result  obtained  was  not  given  in  24  cases.  If  it  be  consid- 
ered that  all  these  were  extremely  severe  and  obstinate,  whilst 
some  were  doubtful  cases,  we  shall  probably  agree  with  Wagner, 
when  he  observes  that  neurectomy  in  prosopalgia  stands  on  a 
scientific  basis,  and  is  of  high  practical  value. 

In  regard  to  the  propriety  of  performing  the  operation  of 
tying  the  carotid,  recommended  and  practised  by  Nussbaum 
and  Patruban,  as  a  meaus  of  effecting  a  radical  cure  of  neuralgia 
of  the  fifth  pair,  we  are  not  at  present  in  a  position  to  make  any 
positive  statement.  The  results  that  have  been  already  obtained 
are,  however,  so  favorable,  that  the  operation  is  well  worthy  of 
further  trial.  As,  however,  no  precise  indications  can  be  given 
as  to  when  it  should  be  done,  we  can  only  turn  to  it  as  a  last 
resource  in  cases  where  the  constant  pain  experienced  by  the 
patient  justifies  an  energetic  though  somewhat  dangerous  pro- 
ceeding. 

In  regard  to  the  appropriate  regiminal  treatment  in  facial 
neuralgia,  there  is  nothing  to  add  to  what  has  been  already 
given  in  the  general  part.  As  the  trigeminus,  in  consequence  of 
its  numerous  physiological  relations,  is  capable  of  being  excited 
and  influenced  in  the  most  various  manner,  both  by  physical 
and  psychical  influences,  attention  should  be  paid  to  the  removal 
of  all  circumstances  that  may  call  forth  or  increase  the  intensity'" 
of  the  paroxysms.  In  particular,  all  physical  or  intellectual 
over-exertion,  and  generally  everj^thing  likely  to  exert  a  depress- 
ing influence  on  the  constitution  should  be  avoided,  and  a  tern- 
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poraty  r&tirement  from  business  is  often  requisite.  The  diet 
and  mode  of  life  should  be  directed  in  accordance  with  the  cir- 
cumstances surrounding  each  case,  and  with  the  hints  and  re- 
commendations that  have  been  already  given  in  the  general  part 
of  this  work.  Great  circumspection  and  steadiness  of  purpose 
are  necessary  in  severe  cases. 

b.  Neuralgia  in  the  Region  of  Distribution  of  the  Four  Upx>er 
Cervical  JYerves  {Plexus  cermcalis). — Cervico-Occipital  Neu- 
ralgia. 

Bretschneider,  loc.  cit—Valleix,  loc.  cit.,  jop.  185-324,  Eulenlmrg,  Hasse,  loc.  cit. — 
Bei'ard,  Diet,  de  m6cl.,,Tome  XIL,  1836. — Pete?;  Ngvralgies  diapliragmatiques, 
Archives  gSnSralea  de  mSdecine,  1873,  Tome  XVII. — Falot,  N6vralgie  du  Plire- 
nicus,  Monti^ellier  med.,  18G6. 

This  upon  the  whole  rare  neuralgia  has  its  seat  in  the  region 
to  which  the  sensory  fibres  of  the  four  upper  cervical  nerves  are 
distributed.  The  following  nerves  may  consequently  be  impli- 
cated in  the  disease :  1.  The  nermcs  occipitalis  major.,  which 
emerges  from  the  deeper  tissues,  just  beneath  the  skin,  between 
the  mastoid  process  and  the  spine  of  the  second  cervical  verte- 
bra, and  sends  branches  to  the  occipital  region,  and  forward 
as  far  as  the  vertex.  2.  The  ner^us  occipitalis  minor.,  which 
is  distributed  over  the  side  of  the  back  part  of  the  head  as  far  as 
to  the  ear.  3.  The  nervus  auricularis  magnus,  which  sends 
branches  to  the  concha  and  skin  over  the  mastoid  process  and 
parotid  gland.  4.  The  nervus  subcutaneus  colli  inferior,w]iic]i  is 
distributed  over  the  whole  anterior  region  of  the  neck,  extending 
in  front  as  far  as  to  the  region  beneath  the  chin,  and  on  the  side 
as  far  as  to  the  cheek.  Lastly,  5.  T7ie  nervi  supraclavicular es, 
the  branches  of  which  ramify  throughout  the  clavicular  region, 
the  upper  thoracic  region,  and  the  lower  part  of  the  neck. 

In  this  form  of  neuralgia  the  pain  may  consequently  be  wide- 
ly distributed,  affecting  the  whole  posterior  region  of  the  head, 
as  far  as  to  the  vertex  and  ear,  the  skin  of  the  neck  generally, 
as  far  downward  as  the  clavicle,  and  as  far  upward  as  the 
cheek  (where  anastomosis  takes  place  with  the  subcutaneus  colli 
superior,  a  branch  of  the  facial  nerve).    It  is  the  neiTUs  occi- 
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pitalis  major,  however,  wliich  is  most  frequently  affected  {neu- 
ralgia occipitalis).  The  occipitalis  minor  and  auricularis  mag- 
nus  are  less  liable  to  become  affected,  and  the  implication  of 
the  subcutaneus  colli  and  of  the  supraclavicular  nerves  is  but 
rarely  mentioned. 

In  regard  to  the  etiology  of  this  form  of  neuralgia  little  is 
known.  The  predisposing  causes  are  the  same  as  in  neuralgia 
generally.    It  is  frequently  attributable  to  hysteria  and  anaemia. 

Among  the  exciting  causes  exposure  to  cold  is  probably  one 
of  the  most  frequent,  and  the  occurrence  of  the  neuralgia  is 
often  very  positively  referred  to  a  cold  draught  of  air  upon  the 
neck,  to  getting  wet,  and  the  like.  In  a  few  instances  the  dis- 
ease appears  to  have  been  due  to  an  injury  of  some  kind.  I>is- 
ease  of  the  upper  cermcal  mrtehrce  is  both  a  very  common  and 
a  very  serious  cause  of  the  affection.  The  disease  of  the  verte- 
brse,  leading  to  occipital  neuralgia,  may  consist  in  rheumatic 
or  syphilitic  periostitis,  in  caries,  or  in  tumors  of  all  kinds 
(and  here  I  might  state,  that  T  have  seen  a  well-marked  case 
consequent  upon  the  development  of  an  osteoma,  growing  from 
the  upper  cervical  vertebrse).  Diseases  of  the  cervical  lymphatic 
glands,  and  in  one  case  aneurism  of  the  vertebral  arterj'',  have 
been  observed  as  causes.  Lastly,  it  is  not  improbable  that  dis- 
eases of  the  central  nervous  system  (cervical  portion  of  the  spi- 
nal cord  and  brain)  may  occasionally  exhibit  as  one  of  their 
symptoms  an  occipital  neuralgia. 

Syviptoms.  —The  attack  is  usually  unilateral,  but  not  unfre- 
quently  occurs  on  both  sides.  The  pain  may  be  exceedingly 
severe,  and  is  commonly  described  as  tearing  and  boring,  and 
not  unfrequently  as  distinctly  lancinating.  It  usually  extends 
from  the  side  and  upper  part  of  the  neck  upwards  to  the  vertex, 
and  even  to  the  frontal  region  ;  more  rarely  it  runs  up  to  and 
behind  the  ear,  or  forwards  towards  the  cheek,  or  towards  the 
anterior  region  of  the  neck,  sending  out  twinges  towards  the 
chin  and  over  the  lower  Jaw ;  or  lastly,  it  may  extend  down- 
wards over  the  clavicles,  and  backwards  to  the  scapular  region. 
The  paroxysmal  character  of  the  pain  is  in  general  well  marked, 
and  the  paroxysms  may  become  as  intense  as  those  of  prosopal- 
gia, and  may  vary  considerably  in  duration.    During  the  inter- 
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mission  the  patients  are  either  entirely  free  from  pain,  or  experi- 
ence only  a  dull  sensation  of  weight  or  tension.  The  attacks  are 
brought  on  by  movements,  and  especially  by  turning  the  head, 
by  laughing,  mastication,  sneezing,  etc.  The  fixed  manner  in 
which  the  patient  holds  his  head  during  the  attacks  is  very  char- 
acteristic, as  he  dreads  every  movement ;  but  when  the  attacks 
have  passed  off  he  is  again  able  to  move  his  head  freely. 

Painful  points  are  often  demonstrable  in  this  form  of  neu- 
ralgia ;  most  frequently  at  the  point  of  emergence  of  the  nervus 
occipitalis  major,  about  halfway  between  the  mastoid  process 
and  the  spinous  processes  of  the  upper  cervical  vertebrae  (occipi- 
tal point).  The  track  of  the  nerve  itself  over  the  occiput  is  often 
painful,  as  are  also  a  point  over  the  parietal  eminence  (the  parie- 
tal point)  and  the  spinous  processes  of  the  upper  cervical  verte- 
br{E  ;  but  such  points  can  rarely  be  demonstrated*  in  the  course 
of  the  trunks  of  the  remaining  nerves  that  are  implicated,  nor 
in  the  ear,  nor  over  the  clavicle. 

The  pain  in  this  form  of  neuralgia  is  rarely  limited  to  any 
special  nerve  region,  but,  on  the  contrary,  radiates  widely,  most 
frequently  affecting  the  brows  and  temples,  and  the  cheeks ; 
various  branches  of  the  brachial  plexus  and  of  the  intercostal 
nerves  become  painful,  and  this  leads  to  this  form  of  neural- 
gia being  mistaken  for  other  forms,  and  especially  for  neuralgia 
of  the  fifth  pair. 

The  ordinary  disturbances  of  sensibility  may  now  and  then 
be  observed ;  hypersesthesia  of  the  skin  in  the  occipital  region, 
for  example,  has  been  reported,  in  which  the  hair  was  tender 
to  the  touch.  I  have  myself  observed  slight  anaesthesia  over  the 
whole  region  of  distribution  of  both  occipital  nerves  and  of  the 
aui'icularis  magnus,  connected  with  a  subjective  sensation  of 
numbness.  During  the  paroxysms,  convulsive  pJienomena  not 
unfrequently  occur  in  the  cervical  muscles,  such  as  cramps  and 
spasms  in  them,  and  often  a  tonic  contraction,  which,  however, 
is  sometimes  induced  by  the  patient  himself  for  the  purpose  of 
keeping  his  head  in  a  fixed  position.  Contractions  rarely  occur 
in  the  facial  muscles.  Little  is  known  in  regard  to  vaso-motor 
and  trophic  disturbances.  Anstie  mentions  enlargement  of  the 
lymphatic  glands  as  a  consequence  of  this  form  of  neuralgia.  I 
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have  observed  frequent  vomiting  and  extreme  emaciation  in  a 
very  severe  case  of  the  disease,  which  is  otherwise  deserving  of 
being  briefly  reported. 

On  the  8th  of  October,  1863,  a  peasant  boy,  fet.  15,  named  Gosswin  Hciler,  was 
brought,  in  an  extreme  state  of  emaciation  and  debility,  to  the  clinic  of  Prof. 
Friedreich.  The  anamnesis,  which  the  boy — redviced  to  a  perfect  slceleton — gives 
with  tolerable  clearness,  indicates  a  duration  of  two  or  three  years  for  the  affection, 
with  rough  treatment  on  the  part  of  the  step-parents,  and  bad  and  insufficient 
nourishment.  The  attacks  have  gradually  become  more  frequent  and  violent,  and 
the  general  nutrition  of  the  body,  in  consequence  of  the  associated  vomiting, 
constantly  poorer.  The  patient  complains  of  extremely  violent  pava  in  the  neck 
and  occiput,  extending  into  the  back,  and  occurring  in  paroxysms,  which  are  always 
accompanied  by  vomiting.  During  the  attacks  there  is  great  sensitiveness  of  the 
skin  over  the  second  cervical  vertebra  and  also  over  some  of  the  dorsal  vertebrae. 
Movements  of  the  .head  made  during  the  attacks  cause  the  most  frightful  pain, 
whilst  at  other  times  the  head  can  be  moved  freely  without  inconvenience. 
The  patient  usually  lies  bent  in  bed,  as  if  in  a  state  of  opisthotonos,  and  can  neither 
stand  nor  walk,  nor  even  sit  up  in  bed  without  assistance.  All  food  is  rejected  by 
vomiting.  The  emaciation  and  weakness  are  almost  inconceivable.  Tlie  intel- 
lectual faculties  are  unaffected,  and  no  other  anomalies  are  present.  There  are  no 
symptoms  of  disease  of  the  central  organs.  After  the  application  of  cold,  narcotic 
liniments,  etc.,  had  been  employed  without  effect,  morphia  injections  were  tried  in 
doses  of  one-twelfth,  increasing  to  one-sixth  of  a  grain,  with  surprisingly  rapid 
improvement.  In  the  course  of  a  few  days  the  pain  had  entirely  disappeared,  the 
vomiting  ceased,  and  the  appetite  and  the  power  of  locomotion  returned.  The 
patient  recovered  by  degrees  completely,  so  that  he  undertook  a  place  as  a  mes- 
senger. His  weight  on  the  2d  December,  when  considerable  improvement  had 
already  taken  place,  was  fifty-six  pounds,  and  on  the  2od  of  April  it  was  seventy- 
four  pounds.    No  recurrence  of  the  neuralgia  occurred. 

T7ie  course  of  cervico-occipital  neuralgia  is  in  general  milder 
than  that  of  prosopalgia,  but  here  also  many  severe  and  incur- 
able cases  are  met  with,  which  resemble  epileptiform  neuralgia. 
In  both  instances  this  depends  on  the  causes,  and  any  considera- 
tion of  details  would  only  lead  to  repetition.  The  same  may  be 
said  in  regard  to  the  duration  and  terminations  of  this  form  of 
neuralgia. 

The  diagnosis  is  usually  made  with  facility,  and  any  con- 
fusion of  it  with  rheumatic  torticollis  (or  muscular  rheumatism 
with  fixed,  pain,  not  rising  into  paroxysms  nor  undergoing  aug- 
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mentation,  bnt  constantly  accompanying  certain  movements) 
may  easily  be  avoided.  The  diagnosis  of  the  causes  is  both 
more  important  and  more  difficult,  and  a  careful  examination 
of  the  cervical  vertebrae  both  externally  and  by  way  of  the 
pharynx  should  always  be  undertaken.  The  long-recognize^ 
symptom,  that  in  diseases  of  the  vertebrae  the  patient,  when 
raising  the  head,  supports  the  occiput  with  the  hands,  is  to  be 
borne  in  mind. 

The  prognosis  must  be  deduced  from  the  causes,  and  from 
the  estimate  we  may  form,  on  general  principles,  of  all  the  con- 
comitant conditions. 

The  treatment  in  most  cases  successful;  in  severe  organic 
diseases,  however,  palliative  treatment  is  our  only  resource.  In 
ordinary  cases  cutaneous  irritants  are  commonly  prescribed. 
Flying  blisters  are  often  highly  successful,  as  are  also  the 
electric  brush  and  the  moxa,  and  transcurrent  cauterization ; 
slighter  cases  may  be  cured  by  embrocations  with  veratria  oint- 
ment, or  a  mixture  of  five  parts  of  turpentine  and  one  of  croton 
oil.  Local  depletion  is  seldom  employed.  The  action  of  the 
galvanic  current,  applied  according  to  the  usual  methods,  is 
excellent  in  recent  rheumatic  cases,  and  often  also  in  chronic 
cases  of  the  same  nature.  Lastly,  an  exceedingly  good  palli- 
ative, and  not  unfrequently  curative  means,  is  to  be  found  in  the 
subcutaneous  injection  of  morphia.  Specific  and  general  treat- 
ment must  be  based  on  general  principles.  In  desperate  cases, 
the  easily  practised  resection  of  the  affected  nerve  trunks  may 
be  tried,  though  it  is  usually  ineffective,  since  the  proper  seat  of 
the  disease  is  not  accessible. 

Under  the  term  neuralgia  diapliragmatica  Peter  has  re- 
cently described  a  form  of  neuralgia  wliich  has  its  seat  in  the 
phrenic  nerve,  and  is  of  very  frequent  occurrence ;  perhaps, 
indeed,  it  is  one  of  the  most  common  neuralgic  affections. '  The 
phrenic  nerve  is  generally  considered  to  be  purely  motor,  but  its 
mode  of  origin  from  several  branches  of  the  cervical  plexus 
renders  it  highly  probable  that  it  contains  sensory  fibres.  Peter 

^  Fabt  (Montpellier  mdd.,  1860;  Virohow  and  Hirsoh  Jahresberioht)  has  already 
described  the  same  affection,  of  which  he  himself  had  experienced  Beveral  attacks, 
under  the  name  of  "  neuralgia  of  the  phrenic," 
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regards  it  as  a  mixed  nerve,  and  anatomists,  as  Henle,  for  exam- 
ple,' are  satisfied  that  it  contains  sensory  fibres.  Phj^siological 
evidence  on  tliis  point  has  yet  to  be  supplied,  however  favorable 
to  it  the  observations  and  explanations  of  Peter  may  appear. 

Neuralgia  of  the  phrenic  (which  may  be  advantageously 
termed  phrenic  neuralgia,  in  accordance  vs^ith  the  usual  termi- 
nology of  these  affections),  is  characterized  by  the  occurrence  of 
acute  pain  at  the  lower  and  especially  the  anterior  part  of  the 
thorax,  along  the  line  of  attachment  of  the  diaphi-agm ;  also 
by  pain  in  a  line  corresponding  to  the  course  of  the  phrenic 
through  the  chest ;  lastly,  by  pain  at  the  point  where  the  nerve 
arises  from  the  cervical  plexus  and  descends  over  the  scalenus 
anticus.  Pain  is  also  occasionally  experienced  in  the  shoulder, 
neck,  and  lower  Jaw,  i.e.,  in  the  region  of  the  cervical  plexus, 
and  radiating  into  the  upper  extremity,  and  especial]}^  doAvn  the 
inner  side  of  the  upper  arm.  The  pain  in  the  shoulder  is  so  con- 
stant and  so  characteristic,  that  its  occurrence,  coincidently  with 
pain  at  the  base  of  the  thorax,  immediately  arouses  the  suspicion 
of  phrenic  neuralgia.  Careful  examination  demonstrates  the  ex- 
istence of  a  number  of  painful  points,  namely,  1,  the  spinous 
processes  of  the  upper  cervical  vertebrae,  especially  from  the  sec- 
ond to  the  fifth,  and  less  frequently  to  the  sixth  ;  2,  the  plii-enic 
nerve  itself,  as  it  pursues  its  course  along  the  supraclavicular 
fossa  ;  3,  the  line  of  attachment  of  the  diaphragm,  especially  an- 
teriorly between  the  seventh  and  tenth  ribs,  and  more  rarely 
posteriorly ;  and  lastly,  4,  a  point  over  the  cartilage  of  the 
third  rib,  the  significance  of  which,  however,  is  not  quite  obvious. 

The  pain  is  more  or  less  continuous,  but  yet  presents  exacer- 
bations rising  into  paroxysms,  which  are  often  of  a  lancinat- 
ing character,  the  continuity  of  the  pain  being  in  part  perhaps 
explained  by  the  unceasing  movement  of  the  diaphragm.  The 
neuralgia  is  almost  always  accompanied  by  impeded  respiration 
(through  impairment  of  the  activity  of  the  diaphragm),  and  hence 
exertion,  sneezing,  coughing,  etc.,  are  all  rendered  difficult  and 
painful.  Muscular  debility  and  tremblings  are  not  unfrequently 
present  in  the  arm.    Other  concomitant  phenomena  mentioned 


'  Henle,  Nervenlehre,  p.  472. 
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by  Peter  (as  palpitation,  angina  pectoris,  and  the  like)  do  not 
belong  to  phrenic  neuralgia  as  such,  but  to  the  lesions  complicat- 
ing or  producing  it. 

Now,  although  phrenic  neuralgia  is  not  nnfrequently  an  inde- 
pendent and  primary  disease  (especially  in  nervous  and  anaemic 
individuals,  with  whom  it  is  a  consequence  of  exposure  to  cold, 
etc.),  it  is  far  more  commonly  a  concomitant  of  some  other  dis- 
ease, especially  of  angina  pectoris,  and  of  cardiac  and  vascular 
lesions,  Basedow's  disease,  enlargement  of  the  spleen  and  hepatic 
disease  ;  and  Peter  is  inclined  to  refer  a  part  of  the  ordinary  or 
extraordinary  pains  occurring  in  these  affections  to  neuralgic 
implication  of  the  phrenic,  and  supports  his  view  by  the  histories 
of  numerous  cases.  Phrenic  neuralgia  especially  affects  the  left 
side.  The  diagnosis  of  this  form  of  neuralgia  from  other  diseases 
accompanied  by  similar  phenomena,  as  diaphragmatic  pleurisy, 
pericarditis,  gastralgia,  pure  angina  pectoris,  etc.,  does  not  pre- 
sent extraordinary  difficulties,  providing  careful  attention  be 
paid  to  the  particular  symptoms  in  both  forms  of  disease. 

The  treatment  must  be  that  usually  XDursued  in  neuralgia. 
Peter  has  employed  cupping-glasses,  vesicants,  and  subcutane- 
ous injection  of  morphia.  In  most  cases  the  thing  of  chief 
importance  is  to  treat  the  fundamental  disease. 


APPENDIX. 

Headache.— Cephalalgia.— Cephalse  a. 
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Scarcely  any  symptom  of  disease  of  the  nervous  system  is  so 
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frequently  met  with  in  practice  as  "  lieadaclie,"  and  there  are 
few  that  are  susceptible  of  so  many  and  varied  interpretations. 
Headache  occurs  more  or  less  constantly,  though  often  only  as  a 
deceptive  symptom,  not  only  in  nervous  diseases,  but  in  almost 
every  other  form  of  disease,  as  in  fever,  in  disturbances  of  the 
digestive  organs,  and  in  the  most  diverse  inflammations  of  the 
head  and  adjoining  parts.  It  is  not  intended  here  to  give  a 
complete  treatise  upon  headache,  since,  as  Eisenniann  has  ob- 
served, it  would  be  easy  to  fill  an  octavo  volume  of  goodly  size 
with  matters  pertaining  to  this  subject,  but  only  to  make  a 
few  brief  observations  on  those  forms  of  headache  which  in  com- 
mon parlance  are  ordinarily  designated  as  more  or  less  purely 
"nervous,"  and  which  cannot  be  included  in  the  ordinary  cate- 
gory of  neuralgia  and  the  other  well-known  forms  of  disease. 

And  those  forms  of  headache  may  first  be  briefly  alluded  to, 
which  do  not  properly  form  the  subject  of  these  remarks.  The 
most  prominent  of  these  is  that  caused  by  external  neuralgice  of 
the  sensory  nerves.  We  have  already  pointed  out  in  our  account 
of  trigeminal  and  occipital  neuralgia  how  this  is  to  be  recognized, 
as,  for  instance,  by  the  localization  of  the  pain,  the  painful 
points,  and  the  concomitant  phenomena. 

An  affection  that  is  frequently  included  in  the  category  of 
nervous  headaches  is  Jiemicrania  (migraine).  Well-marked  cases 
of  this  neurosis  are  easily  recognized  by  the  paroxysmal  periodic 
occurrence  of  pain  on  one  side  of  the  head,  malaise  and  vomiting, 
by  hypersesthesia  of  the  organs  of  special  sense,  and  by  their 
relation  to  the  catameuia  and  to  errors  of  diet,  etc.,  for  details 
respecting  which  the  reader  is  referred  to  the  chapter  on  hemi- 
crania.  Many  cases  obviously  belong  to  this  category,  which, 
however,  do  not  present  all  the  features  of  a  well-marked  attack 
of  migraine  ;  as  for  example,  the  pains  felt  by  many  women  on 
one  or  both  sides  of  the  head,  which  set  in  with  general  feelings 
of  illness,  disappear  when  compression  is  made  on  the  carotids, 
persist  for  variable  periods,  and  not  unfrequently  alternate  Avith 
attacks  of  true  migraine.  Careful  observation,  continued  for 
some  time,  generally  enables  us  to  make  a  correct  diagnosis  of 
these  cases. 

Headache,  again,  is  one  of  the  most  constant  symptoms  in 
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fevers,  whatever  may  be  the  etiology  of  the  fever.  In  ordinary 
cases  it  is  moderate  in  intensity,  dull,  and  deep-seated,  situated 
as  it  were  at  the  bottom  of  the  orbit  or  at  the  base  of  the 
skull.  It  is  increased  by  movements  of  the  head  on  stooping  and 
the  like,  and  is  accompanied  by  a  feeling  of  light-headedness 
which  not  unfreqnently  is  associated  with  delirium.  The  diag- 
nosis must  be  essentially  based  upon  the  rise  of  temperature 
that  accompanies  true  febrile  affections.  The  precise  cause  of 
the  headache  that  accompanies  fever  has  not  been  very  satisfac- 
torily ascertained.  Cases  no  doubt  occur  in  which  besides  the 
fever  other  cii'cumstances  concur  in  producing  headache. 

Headache  is  an  almost  constant  symptom  in  all  inflammatory 
and  ulceratme  processes,  and  in  cases  of  neoplastic  formations 
taking  place  in  the  skull  and  adjoining  tissues,  and  in  the  dis- 
eases of  tlie  Mglter  organs  of  special  sense;  and  in  these  cases  it 
would  appear  to  be  caused  partly  by  mechanical  and  partly  by 
inflammatory  irritation  of  the  nerves,  and  partly  also  to  be  due 
to  radiation.  To  this  category  belong  the  headaches  that  occur 
in  catarrh  of  the  frontal  and  sphenoidal  sinuses  ;  in  inflammatory 
affections  of  the  skin,  of  the  fascia  of  the  occipito-frontalis,  and 
of  the  periosteum  of  the  cranial  bones  ;  in  syphilitic  diseases  of 
the  skull ;  in  caries  of  the  petrous  portion  of  the  temporal  bone  ; 
in  tumors  of  the  base  of  the  cranium  ;  in  lesions  of  the  eye  and 
ear,  etc.  Such  headaches  are  often  held  to  be  of  a  jDurel}^  ner- 
vous nature  if  the  primary  disease  develops  slowly  and  without 
betraying  itself  by  any  marked  symptom. 

Headache,  lastly,  is  a  very  important  symptom  in  every  form 
of  disease  of  the  hrain  and  of  its  membranes.  It  is  a  common 
though  certainly  not  constant  concomitant  of  all  such  affections. 
It  often  becomes  very  intense,  deep-seated,  boring,  and  throb- 
bing. It  may  be  either  continuous  or  paroxysmal  in  character, 
and  it  is  increased  by  movements,  by  blows  on  the  skull,  etc.  Its 
true  significance  is  often  first  recognized  only  after  other  symp- 
toms of  cerebral  lesion  have  made  their  appearance  :  as  delirium, 
fainting,  vomiting,  partial  paralysis,  anasstliesia  or  cramps,  gen- 
eral convulsions,  etc.,  for  details  respecting  which  the  reader 
must  consult  the  other  volumes  on  nervous  diseases. 

A  large  group  of  cases  still  remain  in  which  no  anatomical 
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cause  of  the  pain  can  be  shown  to  exist,  and  in  which,  we  seem 
compelled  to  admit  the  presence  of  abnormal  conditions  of  exci- 
tation of  sensory  nerves  ramifying  on  or  in  the  head ;  these  are 
the  cases  which  may  with  some  propriety  be  included  under  the 
head  of  "  nervous  cephalalgia. "  In  these  cases  the  pain  may 
vary  considerably  in  character,  and  may  be  described  as  tensive, 
tearing,  boring,  pulsating,  and  the  like.  The  patient  feels  as  if  a 
red-hot  nail  were  being  thrust  into  his  head,  as  if  the  head  were 
splitting  open,  or  as  if  it  were  being  violently  squeezed.  All 
shaking  of  the  head,  stoojoing,  straining  as  at  stool,  unusual  ex- 
ertion, quick  movements  of  the  eyes,  strong  impressions  of  light 
or  sound,  reading,  work,  augment  the  intensity  of  the  pain, 
whilst  it  is  not  brought  on  nor  increased  by  j)alj)ation  or  by 
tapping  upon  the  head. 

The  patients  often  describe  very  exactly  the  seat  of  the  pain. 
It  is  most  commonly  situated  in  the  forehead,  temporal  region,  or 
occiput ;  but  it  is  frequently  stated  to  be  internal  and  deep- 
seated,  as  at  the  bottom  of  the  orbit,  in  the  internal  ear,  at  the 
base  or  in  the  bones  of  the  skull.  It  is  sometimes  unilateral, 
sometimes  bilateral,  sometimes  fixed,  sometimes  wandering ;  in 
one  case  it  will  be  diffused  over  the  whole  skull,  whilst  in 
another  it  will  be  limited  to  one  small  spot  (Clavus). 

A  great  variety  of  symptoms  accompany  this  form  of  head- 
ache :  a  feeling  of  light-lieadedness  and  emptiness,  of  beating 
within  the  head,  muscse  before  the  eyes,  singing  in  the  ears, 
fainting,  occasionally  delirium  or  slight  unconsciousness,  convul- 
sions and  cramps  of  certain  muscles,  slowness  of  pulse,  general 
malaise  and  vomiting,  and  not  unfrequently  anaesthesia,  formica- 
tion, etc.  In  addition,  symptoms  of  the  primaiy  disease  are 
also  discoverable. 

The  duration  of  the  pain  is  also  extremely  variable.  It  may 
■  last  for  hours,  days,  and  even  years,  or  at  least  may  recur  again 
and  again  during  that  period  with  longer  or  shorter  intermissions 
(habitual  headache).  It  may  remain  of  moderate  intensity,  or 
rise  to  such  intensity  as  to  almost  drive  the  patient  to  despera- 
tion. 

Physiology  affords  little  aid  in  determining  the  sensor}'- 
nerves  in  which  the  irritation  is  seated.    Experiments  upon 
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the  sensibility  of  different  structures  in  the  interior  of  the 
skull  have  given  contradictory  results ;  for  whilst  Leyden, 
Hitzig,  and  Ferrier  have  found  the  dura  mater  to  be  highly 
sensitive,  Pagenstecher  ascribes  a  very  low  degree  of  sensibility 
to  it,  and  Bartholow,'  who  experimented  on  the  human  subject, 
found  it  to  be  but  slightly  sensitive  to  mechanical  stimuli.  The 
greater  number  of  experiments  seem  to  show  that  the  pia  mater 
is  also  not  very  sensitive,  and  the  same  may  be  said  in  regard  to 
the  greater  part  of  the  substance  of  the  hemispheres.  AVhen 
Bartholow  pushed  his  needles  deep  into  the  substance  of  the 
cerebral  tissue,  pain  was  only  experienced  in  the  neck  after 
they  had  been  pushed  in  to  about  the  depth  of  the  great  ganglia 
at  the  base  of  the  brain. 

We  are  unable,  again,  from  physiological  considerations,  to 
explain  why  headache  should  be  experienced  when  the  intra- 
cranial disease  is  situated  in  so  many  different  parts  of  the 
brain  or  of  its  membranes ;  we  must  either  admit  that  the  tissues, 
which  under  ordinary  circumstances  are  insensible  or  are  only 
endowed  with  a  low  degree  of  sensibility,  become  sensitive  under 
pathological  conditions,  and  give  rise  to  pain  ;  or  we  may  imag- 
ine that  in  diseased  states  the  influence  of  pressure  and  irritation 
spreads  to  considerable  distances,  involving  tissues  that  are  sen- 
sitive. The  dura  mater  may  undoubtedly  be  included  amongst 
such  sensitive  structures,  since  it  receives  sensory  branches  from 
the  trigeminus  and  vagus ;  perhaps  also  the  nerves  of  the  choroid 
plexus,  which  Benedict '  has  recently  described,  are  of  a  sensory 
nature,  and  may  be  answerable  for  the  "internal"  headache 
sometimes  complained  of.  To  what  special  locality,  however, 
we  should  refer  these  "nervous"  headaches,  is  still  undecided, 
and  we  can  only  offer  guesses  at  the  truth. 

Various  forms  of  nervous  headache  may  be  distinguished  in 
accordance  with  their  patJiogenesis  ;  these  will  here  be  briefly 
mentioned. 

Ancemic  ITeadaclLe.—Thh^  usually  affects  equally  the  temples 
and  brow,  and  frequently  also  the  vertex,  extending  along  the 

'  Barthohw,  in  Beard's  Archives  of  Electrology  and  Neurology.  New  York,  1874, 
p.  68. 

'  Benedict,  Virchow'a  Archiv,  Baud  59. 
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sagittal  suture,  and  is  dull  and  tensive  in  character,  and  not 
very  violent.  It  is  alleviated  by  the  recumbent  position,  rest 
in  bed,  etc. ,  and  is  rendered  worse  by  long  maintenance  of  the 
erect  position.  It  is  accompanied  by  dizziness,  a  disposition  to 
faint,  general  pallor,  palpitation  of  the  heart,  dysiDUCPa,  car- 
dialgic  and  dysmenorrhoBic  disturbances,  and  is  frequently  met 
with  in  chlorotic  patients,  and  in  all  anaemic  patients,  especially 
in  women. 

Headache  from  Active  Hyper  ceinia  (congestion)  usually  affects 
the  whole  head,  is  often  accompanied  by  throbbing,  and  by 
sensations  of  pressure  and  weight  in  the  head,  agitation, 
hypersesthesia,  and  illusions  of  the  organs  of  special  sense  ;  the 
eyes  and  face  are  suffused,  and  there  is  strong  pulsation  in  the 
carotids.  Eulenburg  has  described,  under  the  term  ceplialcBa 
'))aso-motoria,  violent  pain  in  the  brow  and  temple,  which  is 
accompanied  by  a  sense  of  pressure  and  tightness  in  the  head, 
and  by  heat  and  redness  of  the  face  and  ears,  and  which  may 
come  on  in  regular  paroxysms.  I  have  myself  seen  a  case  of 
this  kind  in  which  violent  pain  at  the  crown  of  the  head,  and 
fainting,  were  coincident  with  intense  redness  and  heat  of  the 
brow  and  vertex. 

Under  the  name  of  toxic  lieadaches  we  may  include  those 
caused  by  the  entrance  of  certain  poisons  into  the  system,  or  by 
infection  with  certain  products  and  germs  of  disease.  The  best 
example  of  this  is  found  in  the  headache  following  alcoholic 
intoxication,  which  causes,  in  the  morning  after  free  libations,  a 
feeling  of  painful  pressure  and  weight,  which  appears  to  be 
chiefly  localized  at  the  base  of  the  brain  and  in  the  deeper  parts  of 
the  eyes.  From  the  well-known  relations  of  chronic  alcoholism 
to  the  diseases  of  the  dura  mater,  there  is  some  reason  in  refer- 
ring this  form  of  headache  to  the  sensory  nerve  fibres  of  the 
dura  mater.  Chronic  lead  poisoning  also  often  causes  cepha- 
Isea ;  poisoning  with  narcotics,  with  carbon  vapor,  sulphuretted 
hydrogen,  etc.,  frequently  leaves  behind  a  long-enduring  head- 
ache. In  many  persons,  exposure  to  bad  air,  and  to  the  air  of 
overcrowded  rooms  produces  headache  ;  violent  headache,  again, 
is  a  common  symptom  in  ursemic  intoxication.  It  is,  perhaps, 
justifiable  to  apply  the  term  infectious  headache  to  that  form 
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wliicli  accompanies  infection  of  tlie  system  with  tlie  poison  of  ty- 
phoid fever,  malaria,  etc.  Fournier  '  describes  a  very  severe  form 
of  headache,  which  occurs  with  special  frequency  in  syphilitic 
women ;  it-  belongs  to  the  secondary  sjnnptoms,  and  diifers 
essentially  from  the  headache  caused  by  syphilitic  affections  of 
the  bone,  and  syphilitic  neuralgia.  These  several  forms  of  head- 
ache may  be  distinguished  by  the  concomitant  symptoms  of  the 
particular  kind  of  poisoning  or  infection  to  which  they  are  due. 

Headache  is  one  of  the  most  common  complaints  of  liysteri- 
cal  patients,  in  whom  it  very  frequently  assumes  the  form  of 
clavus,  the  pain  being  limited  to  one  small  spot  of  the  skull ;  but 
frequently,  also,  it  is  more  diffused  and  deeply  seated,  extending 
horizontally  from  the  forehead  to  the  neck,  and  accompanied 
alwaj^s  by  other  symptoms  of  this  Protean  disease.  The  pain  is 
augmented  during  the  menstrual  period,  by  harass  and  worry  of 
mind,  whilst  it  is  removed  by  amusement  and  mental  excitement. 

By  rJieumatic  lieadaclie  is  meant  the  tearing,  and  often  very 
violent,  pain  localized  in  the  muscles  of  the  head  and  in  the  fascia 
of  the  occipito-frontalis  muscle ;  it  is  generally  believed  to  be 
brought  on  by  exposure  to  cold,  is  often  associated  with  well- 
marked  tenderness  of  the  scalp,  and  is  increased  by  changes 
in  the  temperature  and  weather,  Mettauer"  has  reported  a 
remarkable  case  of  this  kind  under  the  title  of  "neuralgia  of  the 
occipito-frontalis  muscle,"  in  which  he  effected  a  cure  by  mak- 
ing a  subcutaneous  crucial  incision  over  the  whole  cranium. 

A  very  obscure  form  of  headache  is  that  denominated  sym- 
pathetic  headacJie,  which  may  supervene  upon  diseases  of  all 
possible  peripheral  organs,  and  is  not  readily  explained.  It  is 
most  commonly  attendant  upon  diseases  of  the  digestive  organs 
(browache  in  gastric  catarrh,  headache  from  the  presence  of 
worms  in  the  intestinal  canal,  from  hemorrhoids,  etc.)  and  of  the 
sexual  organs  (headache  from  Onanism,  sexual  excesses,  and 
from  diseases  of  the  uterus  and  ovaries). 

Lastly,  there  is  a  form  of  headache,  which  I  shall  take  the 
liberty  of  calling  neurastlienic  headache,  in  which  the  pain  is 


'  Fmirnier,  Lecjons  snr  la  Syphilis.  Paris,  1 873,  p.  761 . 
'  Meltauer,  Boston  Med.  Journal,  July,  1870. 
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of  a  heavy,  dull,  oppressive,  and  deep-seated  cliaracter,  serious- 
ly impairing  mental  activity  and  often  increasing  to  the  height 
of  migraine.  It  occurs  in  those  who  are  depressed  by  severe 
mental  or  bodily  exertion,  night  watching,  anxiety,  great  ex- 
citement and  sorrow,  sexual  excesses,  etc.,  and  whose  ner- 
vous systems  present  manifold  indications  of  diminished  resis- 
tance to  excitation.  This  is  a  tolerably  frequent  and  very 
harassing  form  of  the  disease. 

In  addition,  we  not  unfrequently  meet  with  very  puzzling 
cases,  in  which  literally  no  cause  can  be  discovered  for  the  ex- 
tremely violent  and  tormenting  pain  so  often  experienced.  In 
one  case  which  fell  under  my  care,  in  which  the  patient  was  a 
young  waiter,  I  observed  that  there  was  a  spot  about  the  size  of 
a  shilling  on  the  right  side  of  the  skull,  in  which  pain  recurred 
with  frightful  violence  every  evening.  It  was  increased  by  pres- 
sure, by  stooping,  and  by  movement ;  but  I  was  unable  to  dis- 
cover any  cause  for  it.  The  fascia  of  the  occipito-frontalis  was 
tender  to  the  touch,  but  not  swollen  or  red ;  the  nerves  dis- 
tributed to  it  were  not  painful,  and  he  had  not  suffered  from 
any  syphilitic  affection.  The  -pain  in  this  case  was  relieved  by 
the  stabile  application  of  the  anode  of  the  galvanic  current 
on  three  occasions.  In  two  other  cases  I  observed  violent  and 
persistent  frontal  headache,  with  reflex  wrinkling  of  the  brow, 
without  being  able  to  discover  any  cause  of  the  affection,  or  to 
afford  any  relief  by  means  of  the  various  remedies  which  I 
prescribed.  Every  busy  practitioner  must  frequently  have  such 
cases  fall  under  his  observation. 

The  diagnosis  of  the  several  forms  of  headache  may  be 
deduced  from  the  foregoing  account,  and  from  a  consideration 
of  all  the  concomitant  circumstances  of  the  case.  The  examina- 
tion should  be  carefully  directed  to  the  external  tissues  of  the 
head,  and  to  the  behavior  of  the  peripheral  nerves,  the  sensory 
organs,  and  the  functions  of  the  brain.  The  skull  should  be 
percussed,  the  breath  held,  and  an  effort  at  straining  made; 
the  state  of  the  circulatory  and  digestive  organs  should  be  inves- 
tigated, and  the  existence  or  absence  of  any  hereditary  predis- 
position or  toxic  influences  ascertained.  Particular  attention 
should  be  paid  to  the  more  obstinate  forms  of  headache,  which, 
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when  lasting  for  years  together,  are  often  the  precursors  of 
serious  cerebral  disease. 

The  treatment  requires  much  intelligence  and  tact  on  the 
part  of  the  physician,  and  often  calls  forth  all  his  resources.  In 
the  first  place  it  should  be  directed  to  the  primary  or  constitu- 
tional disease,  and  hence  the  remedies  in  common  use  against 
anaemia,  hysteria,-  sypliilis,  nervous  debility,  local  diseases,  etc., 
must  be  employed. 

In  many  cases,  however,  remedial  measures  must  also  be 
prescribed  for  the  headache  itself.  The  number  of  remedies 
that  have  been  recommended  for  this  purpose  is  of  course  very 
great ;  of  these  we  shall  liere  only  mention  the  following  :  cold 
in  the  form  of  wet  compresses,  ice  bottles,  etc.,  which  is  most 
appropriate  in  the  treatment  of  the  congestive,  and  the  majority 
of  the  toxic  forms,  but  may  also  prove  serviceable  in  hysterical 
and  allied  states.  It  may  be  applied  also  in  the  form  of  cold  to 
the  neck,  cold  foot-baths,  cold  bandages  to  the  calves  of  the 
legs,  and  cold  hip-baths.  Narcotics  have  been  tried  in  all  their 
forms,  but  they  do  not  prove  very  effective,  and  it  is  not  easy 
to  lay  down  any  definite  indications  for  their  use. 

The  reader  may  refer  to  what  has  already  been  stated  in 
speaking  of  the  neuralgife.  A  dose  of  morphia  in  a  cup  of 
strong  coffee  often  proves  very  serviceable,  and  relief  may  be 
obtained  by  placing  a  little  pad  of  cotton-wool  moistened  with 
chloroform  upon,  or  by  rubbing  veratria  ointment  into,  the 
affected  spot. 

JDerivatives  in  various  forms  may  be  tried,  feuch  as  fljnng  or 
suppurating  blisters  on  the  neck  or  behind  the  ears,  sinapisms, 
embrocations  with  ointments  that  will  produce  a  crop  of  pus- 
tules over  the  painful  spot,  moxaj,  and  even  the  actual  cautery ; 
in  some  instances  leeches  may  be  applied  to  the  temple,  or  neck, 
or  to  the  anus. 

Electricity  is  a  very  valuable  remedy  in  these  cases,  and  may 
be  used  in  full  accordance  with  the  rules  already  laid  down  in 
speaking  of  the  neuralgia).  The  transmission  of  the  galvanic 
current  through  the  head  from  before  backwards,  and  from  side 
to  side,  and  along  the  sympathetic  nerve,  is  of  the  highest  value, 
and  after  this  the  stabile  application  of  the  anode  to  the  skull 
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or  other  painful  part.  I  am  able,  from  personal  observation, 
fully  to  corroborate  the  statements  of  Benedict  and  others,  as  to 
the  extremely  favorable  effects  obtained  from  the  application  of 
the  "electric  hand,"  that  is  to  say,  from  faradizing  the  head  by 
means  of  the  moistened  hand  of  the  physician,  which  consti- 
tutes one  electrode.  The  current  should  be  weak,  and  may  be 
applied  for  a  period  of  from  two  to  five  minutes.  The  "general 
faradization"  of  Messrs.  Beard  and  Rockwell  also  frequently 
appears  to  act  well,  especially  in  hysteria,  neurasthenia,  and 
allied  conditions. 

When  spasm  of  the  vessels  is  believed  to  be  present,  nitrite 
of  amyl  may  be  tried.  If,  on  the  contrary,  it  is  believed  that 
there  is  paralysis,  the  ergot  of  rye  may  be  prescribed.  Eul en- 
burg  has  obtained  excellent  results  from  ergot  prescribed  in 
doses  of  from  nine  to  fourteen  grains  per  diem  in  his  cases  of 
cephalfBa  vaso-motoria. 

Iron,  quinine,  arsenic,  iodide  and  bromide  of  jDotassium  may 
all  occasionally  be  employed,  and  I  strongly  recommend  a  com- 
bination of  quinine,  in  doses  of  one  and  a  half  grains,  with  three- 
fourths  of  a  grain  of  powdered  digitalis,  taken  every  morning 
for  a  considerable  period.  I  only  mention  nitrate  of  silver,  with 
or  without  sal  ammoniac,  because  it  has  been  highly  approved 
of.  Trousseau  recommends  the  application  of  hot  sand-bags,  at 
a  temperature  of  from  104°  to  122°  F.,  to  the  head,  for  half  or 
three-quarters  of  an  hour,  though  he  has  not  laid  down  any 
definite  indications  for  their  employment.  Chaj)man  states  that 
they  may  also  be  applied  with  advantage  to  the  neck. 

In  many  cases  more  good  can  be  done  by  ordering  change  of 
air  and  scene,  travelling  to  baths  or  for  pleasure,  and  careful 
regulation  of  the  diet,  mode  of  life,  and  occupation,  than  by 
j)rescribing  all  the  remedies  in  the  pharmacopoeia. 

c.  Neuralgia  in  the  Region  of  Distribution  of  tlie  Four  Lower 
Cervical  Nerves  {Plexus  Brachialis). — Cervico- Brachial  Neu- 
ralgia. 

Valleix,  loc.  cit,,  pp.  235-272. — BveUchneider,  Romlycrg,  JIasse,  Euleriburg,  loc.  cit. — 
F'd.  Lussana,  Monograf.  delle  Nevralgie  bracliiali,  Gazetta  med.  ital.  Lom- 
bard., 1858. — Bcrgson,  Nevralgia  brachialc,  Annal.  Universal..  18C0. — Schramm, 
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Schemalip  representation  of  the  repions  of  clistri- 
bntion  of  the  i5ensory  nerves  of  the  brnchial  jjlextis. 
Fig.  1  shows  the  anterior  aspect  of  the  arm,  Fig. 
3  the  posterior, 
so,  Nervi  supraclavicularcs  ;  ax.  Cutaneous  branch 
of  the  axillary  (=  circumflex)  nerve ;  cps,  cpi,  Nervi 
f\    /  cutanei  posteriores  superior  et  inferior;  crtul,  cm,  cl, 
Nervi  cutanei  medialis,  medius  et  latciulis ;  c]},  Nervus 
/  /  cutaneus  palmaris  (Nervi  mediani) ;  pu,  Nervus  palmaris 
ulnaris ;  me,  Nervus  mcdianus ;  v,  Nervus  uhiaris ;  ret, 
Nervus  radialis  (=  musoulo-spiralis). — (Copied  from  HeiiUi's 
Anatomy,  with  the  author's  permission.) 
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Die  Neuralgic  des  Aniigcflcchts,  Bayr.  iirztl.  Intelligenz-Blatt,  1859,  No.  47.— 
M.  Bosenthid,  Neuralgia  des  Plexus  cervico-brachialis,  Wieu.  allgemein.  med. 
Zeit.,  1804,  Nos.  7  aud  8. 

General  Characters  of  the  i)i5m5e.— Under  the  term  "cervi- 
co-brachial  neuralgia,"  all  those  neuralgitfi  are  included  which 
have  their  seat  in  the  sensory  fibres  of  the  four  lower  cervical 
nerves  and  a  part  of  the  first  dorsal  nerve,  and  which  may,  there- 
fore, affect  either  the  posterior  branches  of  these  nerves  (which 
are  distributed  to  the  back  of  the  neck),  or  the  several  sensory 
branches  of  the  brachial  plexus.    In  the  latter  case  the  pain 
may  be  seated  in  the  upper  arm  (region  of  distribution  of  the 
nervus  cutaneus  humeri  of  the  axillary  nerve,'  of  the  cutaneus 
posterior  superior  and  cutaneus  posterior  inferior  of  the  radial 
nerve,  and  of  the  cutaneus  medialis,  which  last  chiefly  supplies 
the  inner  surface  of  the  upper  arm),  or  it  may  affect  the  forearm 
(the  inner  surface  of  which  is  supplied  by  the  cutaneus  medius 
and  cutaneus  lateralis,  but  partly  also  by  small  branches  of  the 
median  and  ulnar,  whilst  the  skin  of  the  back  of  the  arm  is  prin- 
cipally supplied  by  branches  of  the  cutaneus  posterior  inferior 
of  the  radial  nerve,  and  by  those  of  the  cutaneus  medius) ;  or- 
lastly,  it  may  extend  into  the  hands  and  fingers,  affecting  the- 
cutaneous  branches  of  the  median  (supplying  palm  of  hand  and? 
palmar  surfaces  of  the  three  first  fingers,  and  half  the^  ring- 
finger,  and  the  dorsal  surfaces  of  the  last  phalanges  of  the  same- 
fingers),  of  the  ulnar  (supplying  the  palmar  surface  of'  the  re- 
maining half  of  the  fourth  and  of  the  fifth  finger,  and'  median; 
half  of  the  dorsal  surface  of  the  hand  and  fingers),  and  of  the- 
radial  nerve  (supplying  the  lateral  half  of  the  dorsal  surface  of 
the  hand  and  fingers,  and  ball  of  the  thumb). 

It  is  not  in  general  possible  to  draw  any  sharp  lines  of'  divi- 
sion amongst  the  brachial  neura]gia3,  in  accordance  with  the  dis- 
tribution of  these  nerves,  because  not  only  are  several  of  them 
almost  always  coincidently  affected,  but  the  interweaving  of  the 
fibres  of  the  several  nerves  in  the  bi-achial  plexus  is  so  intimate 

'  Hcnle's  nornenclature  is  here  follovred,  na  given' ih  bis  Handbuch  d6r  Nervenlehi-e. 
Braunschweig,  1871.    Ilenle  gives  on  p.  HOI  a  very  convenient  systematic  representa- 
tion of  the  region  of  distribution  of  the  sensory  nerves  of  the  brachial  plexus,  which  ia., 
very  useful  in  the  study  of  these  forme  of'neuralgia. 
VOL.  XL— 10 
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and  manifold  that  each  of  the  cervical  nerves  invariably  supplies 
fibres  to  several  of  the  peripheric  nerves.  It  is,  on  this  account, 
not  very  easy  to  determine,  from  an  examination  of  the  neuralgi- 
cally  affected  parts  in  the  periphery,  what  fasciculi  of  the  plexus> 
or  even  what  special  roots  of  the  nerves,  are  implicated.  It  is 
onl}^  when  the  primary  disease  affects  some  part  very  near  the 
periphery  that  the  neuralgia  is  limited  to  any  particular  branch 
of  the  brachial  plexus ;  if  the  disease  have  a  higher  seat  in  the 
plexus  itself,  or  in  the  several  cervical  nerves  or  their  roots,  we 
must,  as  a  rule,  expect  to  meet  with  a  wider  distribution  of  the 
pain  affecting  a  greater  number  of,  and  more  diverse,  cutaneous 
branches,  and  this  is  in  accordance  with  actual  facts  ;  the  pain  is 
almost  always  more  or  less  irregularly  distributed  over  many 
branches,  and  it  can  only  be  said  that  all  possible  combinations, 
though  with  varying  frequency,  occur.  In  this  way,  the  skin 
lying  over  the  great  nerve  trunks  in  the  arm  and  forearm  may 
be  painful,  whilst  the  trunks  themselves  are  unaffected,  and  it  is 
prudent  to  bear  this  always  in  mind,  in  order  to  avoid  falling 
into  errors  in  regard  to  the  exact  seat  of  the  neuralgia. 

In  view  of  this  wide  and  irregular  distribution  of  the  several 
forms  of  brachial  neuralgia  and  their  various  combinations,  we 
can  place  but  little  practical  importance  on  the  special  classifica- 
tion made  by  Lussana,  in  accordance  with  the  several  nerve 
branches.  On  the  other  hand,  it  may  be  of  scientific  interest 
to  test  a  great  number  of  exactly  observed  cases  by  such  a 
classification,  as  it  may  hereafter  prove  of  importance  for  the 
more  exact  localization  of  the  disease. 

etiology. 

The  predisj)osing  causes  are  the  same  as  in  cases  of  cervico- 
occipital  neuralgia.  Females  seem  to  be  more  frequently  at- 
tacked than  males,  which  is  in  accordance  with  the  fact  that 
hysteria  and  ana3mia  appear  to  be  especially  strong  predisposing 
causes. 

There  are  numerous  accidental  causes  that  act  with  variable 
intensity,  and  are  better  known.  Amongst  these  mjiLries  and 
foreign  hodies  are  the  most  prominent,  and  have,  in  man}'' 
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instances,  been  ascertained  to  be  exciting  causes  of  brachial 
neuralgia.  It  is  only  necessary  briefly  to  enumerate  tliem.  They 
are  injuries  of  all  khids  :  penetrating  and  punctured  wounds, 
gunshot  wounds,  contusions,  luxations  and  subluxations,  wounds 
made  in  venesection,  burns,  contusions,  foreign  bodies  of  all 
kinds  capable  of  exciting  irritation  in  the  nerves,  all  forms  of 
tumors,  the  pressure  of  aneurisms,  the  compression  exerted  by 
the  callus  of  badly  united  fractures,  affections  of  the  vertebrae, 
etc.  Amongst  the  diseases  affecting  the  nerves  themselves  are 
neuritis  and  neuroma  (for  example,  the  cicatricial  neuroma  oc- 
curring after  amputation). 

Exposure  to  cold,  such,  for  example,  as  working  in  cold 
water,  or  sleeping  on  damp  ground  or  on  a  moist  sheet,  is  a  very 
frequent  cause  ;  over-exertion  of  the  arm,  especially  in  the  more 
delicate  kinds  of  work,  as  pianoforte  playing,  sewing,  and  other 
feminine  occupations,  have  also  been  regarded  as  causes.  J. 
Salter  has  demonstrated  reflex  irritation  of  carious  teeth  to  be 
an  occasional  cause  of  brachial  neuralgia.  Lead  poisoning 
and  malaria  often  produce  this  form  of  neuralgia.  The  re- 
lation of  angina  pectoris  to  brachial  neuralgia,  which  is  a 
common  symptom  in  attacks  of  angina,  cannot  be  very  clearly 
laid  down.  Lastly,  brachial  neuralgia  may  be  a  symptom  of 
disease  of  the  cerebral  portion  of  the  nervous  system,  as  of  hemi- 
plegia, tabes,  ^progressive  muscle-atrophy,  etc. 


Symptoms. 

The  pain  in  brachial  neuralgia  is  usually  described  as  being 
extremely  violent,  and  of  a  continuous  dull,  boring,  burning 
character.  It  is  frequently  compared  to  the  sensation  caused 
by  a  severe  blow  on  the  ulnar  nerve,  just  above  the  point  where 
it  runs  along  the  internal  condyle ;  violent,  tearing,  and  lanci- 
nating pains  are  also  experienced,  which  shoot  through  the  arm, 
sometimes  in  the  ascending,  sometimes  in  the  descending  direc- 
tion, often  following  with  great  exactness  the  course  of  the  prin- 
cipal nerve  trunks.  The  frightful  burning  pain,  termed  "causal- 
gia"  by  AV.  Mitchell,  which  is  frequently  complained  of  in  gun- 
shot injuries  of  nerves,  and  which  was  often  observed  in  the  late 
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war,  is  a  very  remarkable  symptom.  Similar  pains  may  be  ex- 
perienced in  central  neuralgias  ;  peculiar  lancinating  pains  are, 
however,  more  frequent  in  these  affections. 

The  pain  invariably  presents  distinct  exacerbations  and  remis- 
sions, or  even  complete  intermissions,  and  often  occurs  in  noc- 
turnal paroxysms^  which  last  through  the  night.  They  are  not 
unfrequently  induced  or  increased  by  slight  movements  of  tlie 
arms,  the  warmth  of  the  bed,  and  especially  by  muscular  exer- 
tions. The  paroxysms  may  be  almost  certainly  induced,  or 
relapses  may  be  produced,  by  playing  on  the  piano,  by  sewing, 
or  other  manual  exertions. 

The  seat  of  the  pain  corresponds  to  the  region  of  distribu- 
tion of  one  or  more  of  the  above-mentioned  nerves,  and  requires 
no  further  description ;  what  particular  nerves  are  chiefly  af- 
fected can  in  general  be  ascertained  without  difficulty  by  careful 
examination,  though  it  may  not  be  possible  to  draw  the  limits 
very  accurately,  partly  on  account  of  the  peculiar  central  origin 
of  these  nerves,  and  partly  on  account  of  their  numerous  peri- 
pheral anastomoses. 

In  accordance  with  this,  the  position  of  the  painful  points 
is  somewhat  indefinite  ;  though  very  numerous,  they  are  only 
discoverable  on  careful  examination,  and  besides,  they  often 
shift  their  position  and  are  more  marked  at  certain  times  than 
at  others.  Such  points  are  most  frequently  found  over  the  bra- 
chial plexus  itself,  especially  from  the  axilla  outwards  ;  at  the 
lower  angle  of  the  scapula  (which  is  difficult  to  explain)  ;  on  the 
posterior  surface  of  the  shoulder  (corresponding  with  the  axil- 
lary nerve) ;  on  the  median  at  the  elbow  ;  on  the  points  of  emer- 
gence of  the  eutaneus  medius  and  cutaneus  lateralis  from  the 
fascia  of  the  forearm  ;  on  the  ulnar  above  the  internal  condyle, 
and  at  the  wrist ;  on  the  radial  Avhere  it  winds  round  the  hu- 
merus, and  above  the  wrist ;  and,  lastly,  on  the  spinous  pro- 
cesses of  the  four  lower  cervical,  and  two  or  tliree  upper  dorsal 
vertebrce,  and  at  their  sides  where  the  posterior  branches  appear 
under  the  skin.  There  are,  in  addition,  man}-  other  irregular 
and  not  exactly  defined  or  definable  spots. 

Numerous  concomitant  symptoms  exist  in  almost  every  case 
of  brachial  neuralgia.    Eadiating  pains  are  felt  in  the  region  of 
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distribution  of  the  cervical  plexus,  and  of  the  upper  dorsal 
nerves  (hence  the  frequent  complaints  of  pain  in  the  shoulder 
and  shoulder-blade),  and  often  also  in  that  of  the  intercostal 
nerves.  A  peculiar  feeling  of  stiffness  and  of  creeping  in  the  af- 
fected parts  is  often  complained  of,  whilst  in  other  cases  formi- 
cation and  numbness,  which  frequently  correspond  to  demon- 
strable anajsthesia,  are  present.  On  the  other  hand,  hyperjes- 
thesia  often  exists  in  the  affected  region  of  the  skin,  so  that 
the  slightest  contact,  as  pressure  of  the  clothes,  or  of  the  bed- 
clothes, is  unendurable. 

The  motility  of  the  upper  extremity  is  in  almost  all  instances 
impaired.  The  movements  are  rendered  stiff,  difficult,  and  pain- 
ful ;  the  fingers  are  stiffened,  and  twitchings  and  fibrillar  con- 
tractions are  not  uncommon  ;  cramp-like  persistent  contractions 
of  the  various  muscles  of  the  arm,  however,  are  less  frequently 
observed.  Besides  these,  we  sometimes  encounter  pareses,  and 
more  rarely  paralj^ses  of  particular  muscles  and  grouj)s  of  mus- 
cles belonging  to  the  affected  nerve  region. 

Coldness  and  pallor  of  the  arm  and  hand  are  amongst  the 
most  common  liaso-motor  and  trophic  cUsturhances,  but  in  many 
cases  there  is  abnormal  feeling  of  heat  and  increased  redness. 
I  have  occasionally  seen  a  dark  "blue  redness  of  the  finger,  with 
coldness  and  free  formation  of  SAveat.  An  eruption  of  herpes  is 
not  unfrequent  in  the  region  of  the  affected  nerves.  More 
severe  trophic  disturbances,  as  j)empliigus,  obstinate  ulcers, 
glossiness  of  the  skin  of  the  fingers,  changes  in  the  growth  of  the 
nails,  etc.,  are  usually  observed  in  those  forms  of  neuralgia 
which  are  induced  by  severe  injuries  to  the  nerve,  and  these 
always  accompany  serious  motor  and  sensory  paralysis. 

In  regard  to  the  general  disturbances,  the  sections  on  these  in 
another  part  of  the  work  may  be  referred  to ;  it  need  only  be 
remarked  that,  in  addition  to  the  brachial  neuralgia,  symptoms 
of  serious  organic  disease  of  the  heart  and  of  the  large  vascular 
trunks,  as  well  as  of  the  central  nervous  system,  are  often  found, 
and  these  naturally  demand  special  attention. 

In  its  course,  duration,  and  terminations,  brachial  neural- 
gia resembles  in  all  essential  respects  cervico-occipital  neu- 
ralgia. 
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The  diagnosis  requires  in  many  cases  special  care  and  atten- 
tion, since,  on  tlie  one  hand,  tlie  arm  is  liable  to  many  kinds  of 
painful  aifections,  which  may  lead  to  error,  such  as  muscular 
and  articular  rheumatism,  diseases  of  bone,  etc.,  and  on  the 
other  a  sharp  limitation  of  the  locality  aifected  by  the  neuralgia 
is  not  very  practicable.  We  must  also  pay  particular  attention 
to  the  recognition  of  the  characteristic  signs  and  indications  of 
neuralgia  generally  (see  general  ]3art),  and,  on  the  other  hand, 
we  should  make  every  endeavor  to  ascertain  the  existence  of 
any  local  indications  of  the  above-named  affections.  The  diag- 
nosis of  the  causes  of  the  neuralgia  must  be  made  on  general 
principles.  The  seat  of  the  lesion  in  regard  to  its  distance  from 
the  centre  is  not  easily  ascertained,  unless,  indeed,  it  affects  only 
a  single  peripheral  nerve,  and  even  under  these  circumstances  it 
may  have  a  central  seat.  In  regard  to  the  diagnosis  of  the  seat 
of  the  disease,  in  the  plexus  or  in  the  nerve  roots,  but  few 
deductions  can  be  drawn  from  the  localization  of  the  pain;  jDre- 
cise  conclusions  can  only  be  arrived  at  by  a  general  review  of 
all  the  attendant  circumstances. 

The  prognosis  here  depends,  as  in  neuralgia  generall}'',  upon 
the  cause  of  the  affection,  its  violence  and  duration,  the  constitu- 
tion and  age  of  the  patient,  etc. 

Treatment. 

Treatment  directed  to  the  causes  of  the  disease  has  a  tolera- 
bly wide  field  of  operation,  considering  how  frequently  brachial 
neuralgia  is  caused  by  wounds,  foreign  bodies,  external  pres- 
sure, etc. ;  surgical  interference  is  consequently  here  both  prac- 
ticable and  serviceable.  In  all  cases  the  treatment  should  be 
directed  on  general  principles  to  the  removal  of  the  cause  of 
the  disease. 

I  place  electricity  in  the  foremost  rank  in  the  direct  treat- 
ment of  this  affection,  the  results  of  its  application  being  in 
most  cases  very  satisfactoiy.  The  galvanic  current  is  usuall}'- 
most  serviceable,  though  one  case  has  fallen  under  my  care  in 
which,  after  it  had  been  applied  without  benefit,  the  faradic 
current  effected  a  cure.    The  mode  of  application  must  be 
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ill  accordance  with  general  electro-therapeutic  principles  (see 
these  and  the  section  on  the' treatment  of  Sciatica). 

In  the  next  place,  narcotic  remedies  cannot  be  dispensed 
with.  Lussana  recommends  belladonna  or  atropine  as  the  best, 
but  we  give  the  preference  to  morphia,  which  should  be  injected 
subcutaneously  in  a  methodical  manner.  When  this  fails,  other 
narcotics  may  be  tried.  In  mild  cases  external  applications  of 
narcotics  are  of  benefit,  such  as  liniment  of  chloroform,  oint- 
ments containing  opium  and  especially  veratria,  which  in  my 
hands,  despite  the  adverse  opinion  of  Eulenburg,  has  yielded 
excellent  results  in  many  cases.  I  use  it  made  into  an  ointment 
with  twenty  parts  of  fat,  either  by  itself,  or,  what  I  prefer,  com- 
bined with  extract  of  opium.  Whether  the  good  effects  come 
fi'oni  its  narcotic  or  its  irritant  properties,  I  cannot  say. 

Counter-irritation  applied  to  the  skin  is  likewise  of  great 
value,  especially  in  the  form  of  flying  blisters,  embrocations 
with  turpentine,  mustard  oil,  etc.  Strong  vesication  applied 
to  the  affected  part,  and  repeated  till  relief  is  obtained,  is  par- 
ticularly recommended  by  W.  Mitchell  as  a  means  of  alleviating 
the  frightful  pain  of  "causalgia;"  and  next  to  this  are  injec- 
tions of  morphia  thrown  into  the  part  itself,  and  followed  by 
persistent  cold-water  dressing.  In  the  more  severe  cases  trans- 
current  cauterization  should  be  tried.  For  internal  treatment 
Schramm  recommends  quinine,  and  in  chronic  cases  arsenic. 
Turpentine  has  also  been  found  useful.  Cold  or  hot  water  treat- 
ment, in  the  form  of  baths,  etc.,  should  be  undertaken,  accord- 
ing to  the  special  indications  of  the  case. 

Operative  measures  should  only  be  resorted  to  in  cases  where 
the  purely  sensitive  cutaneous  branches  are  affected.  In  the 
case  of  the  mixed  nerves,  neurectomy  should  only  be  performed 
as  a  dernier  ressort,  owing  to  the  unavoidable  and  extremely 
annoying  motor  paralysis  by  which  it  is  followed.  In  all  cases 
distinct  evidence  of  the  existence  of  a  peripheral  cause  for  the 
neuralgia  should  be  obtained  before  the  operation  can  be  con- 
sidered justifiable.  That  this  is  often  possible  is  undeniable, 
and  an  endeavor  should  be  made  to  secure  in  due  time  a  union 
between  the  divided  extremities  of  the  nerve,  if  we  wish  to  pre- 
vent the  paralysis  from  becoming  permanent.    Very  extraordi- 
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nary  circumstances  alone,  and  in  fact  never  tlie  neuralgia ^er  se, 
can  justify  amputations  or  resections  of  tlie  upper  extremity. 

The  appropriate  regimen  in  brachial  neuralgia  must  be  laid 
down  on  general  principles.  It  need  only  here  be  specially 
noted  that  rest  of  the  affected  limb  is  of  primary  im]3ortance 
in  securing  a  recovery ;  in  consequence  of  which  all  exertion, 
especially  in  the  more  delicate  kinds  of  work,  such  as  sewing, 
knitting,  writing,  etc.,  should  be  entkely  forbidden. 

d.  Neuralgia  in  the  Region  of  Distribuiion  of  the  Dorsal 
Nerves. — Intercostal  Neuralgia. 

Cliaussier,  Table  synoptique,  etc.,  1803. — Nicod,  ISTouveau  Journal  de  M6decine, 
Chirurgie,  etc.  Paris,  1818. — Basseveau,  Essai  sur  la  nevralgie  des  nerfs  inter- 
costaux,  1840. — Valleix,  loc.  cit,  pp.  372-349. — Beau,  De  la  uevrite  et  de  la 
neur.  intercostal.,  Arcliives  gCnGrales,  1847. — Eiienmeijei;  Deutsche  Klinik,  1851. 
— And.  Leoni,  Considerations  sur  la  nevralgie  dorso-intercostale.  Tlibse,  IS.IS. 
— Bretschneider,  Boriiberg,  Hasse,  Euleriburg,  loc.  cit. 

Mastodynia  :  A.  Cooper,  Illustrations  of  the  Diseases  of  the  Breast.  Loudon,  1829. 
— Garpentier-Mericourt,  Traitfi  des  maladies  du  sein,  1845. — Alfter,  Neuralgia 
maniuiaj,  allgemein.  med.  Centralzeitung,  1856,  No.  25. 

General  Characters. — Those  forms  of  neuralgia  which  have 
their  seat  in  the  region  of  distribution  of  the  sensory  fibres  of 
the  twelve  pairs  of  dorsal  nerves,  are  included  under  the  term 
"  dorso-intercostal  neuralgia."  The  pain  may  affect  the  skin 
of  the  back  and  of  the  loins,  as  far  down  as  to  the  crista  ilei, 
which  is  supplied  by  the  posterior  branches  of  the  dorsal  nerves  ; 
also  the  skin  of  the  whole  anterior  and  lateral  wall  of  the  thorax 
and  belly,  down  to  the  symphysis  pubis,  to  which  the  cutaneous 
branches  of  the  intercostal  nerves  are  distributed ;  and  since  the 
first  and  second  intercostal  nerves  supply  cutaneous  branches  to 
the  axilla  and  to  the  inner  surface  of  the  upper  arm,  these  parts 
may  also  occasionally  be  the  seat  of  the  neuralgia.  It  is  rare 
to  meet  with  cases  in  which  both  the  anterior  and  posterior 
^branches  of  the  dorsal  nerves  are  coincidently  affected  with 
•neuralgia.  Usually  it  is  the  anterior  ones  that  suffer,  so  that 
in  the  greater  number  of  cases  there  is  only  a  "neuralgia  inter- 
■costalis." 
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This  form  of  neuralgia  is  almost  always  unilateral,  and  tlie 
left  side  is  most  commonly  affected.  The  frequency  with  which 
the  several  intercostal  nerves  are  affected  differs  considerably,  the 
fifth  to  the  ninth  being  apparently  the  most  liable.  As  a  rule, 
only  one  or  two  nerves  are  implicated.  It  is  relatively  common 
to  meet  with  combinations  of  this  form  of  neuralgia  with  others 
(superficial  as  well  as  visceral),  as  with  brachio-  and  lumbo-abdo- 
minal  neuralgia,  angina  pectoris,  and  cardialgia. 

Etiology. 

In  regard  to  sex,  women  are  especially  liable  to  it.  The  tables 
of  Valleix  and  Bassereau  give  fifty-one  women  to  eleven  men. 
Those  between  twenty  and  forty  years  of  age  are  most  fre- 
quently affected  ;  weak,  nervous,  hysterical,  and  ansemic  sub- 
jects are  strongly  predisposed  to  attacks  of  it,  as  are  also  those 
who  are  convalescent  from  other  diseases. 

Amongst  the  direct  causes,  catching  cold  plays  some,  though 
not  a  very  important,  part ;  its  action  on  those  who  are  predispos- 
ed to  the  disease  is,  however,  often  very  well  marked.  Blows  upon 
the  chest  and  back,  injuries,  and  wounds  occasionally  constitute 
traumatic  causes  of  the  disease.  Anatomical  clianges  in  the 
nerms  tliemselves  have  seldom  been  noticed ;  now  and  then 
neuroma,  and  in  some  cases  neuritis,  which  is  then  often  associ- 
ated with  herpes  zoster,  have  been  observed,  and  in  other  cases 
thickening  and  induration  of  the  neurilemma.  Disease  of 
some  adjoining  organ  is  still  more  important  as  a  cause  of  inter- 
costal neuralgia.  This  is  especially  the  case  with  pulmonary 
phthisis,  which,  both  in  its  earliest  as  well  as  in  the  later  stages, 
is  not  unfrequently  accompanied  by  true  intercostal  neuralgia 
(wliich,  however,  mnst  not  be  confounded  with  the  pain  of  pleuri- 
sy). The  causal  relation  between  the  two  affections  is  not  very 
clear;  it  may  possibly  only  be  due  to  some  collateral hyperajmia 
of  the  neurilemma,  perhaps  to  inflammation  extending  from  the 
pleura,  and  perhaps  to  mechanical  stretching  and  compression  of 
the  nerves  through  pleuritic  false  membranes.  Dilatation  of  the 
Denotes  plexus  in  the  interior  of  the  vertebral  canal  has  also  been 
signalized  as  a  cause  ;  and  obstruction  of  the  venous  circulation 
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on  the  left  side — which,  on  this  side,  from  the  fourth  to  the  eighth 
intercostal  space,  is  rendered  relatively  difficult— has  been  re- 
garded as  a  reason  for  the  greater  predisposition  of  the  left  side 
(Henlo).  Aortic  aneurisms,  which  lead  to  absorption  of  the 
vertebrae  and  ribs  pressed  upon,  and  either  thus,  or  in  some 
other  way,  stretch  the  intercostal  nerves  in  their  vicinity, 
may  occasion  severe  neuralgia.  This  is  true  of  all  kinds  of  disease 
of  the  mrtehrcE,  as  spondylitis,  caries,  tuberculosis,  cancer  of 
the  vertebrae,  etc.,  as  well  as  of  diseases  of  the  ribs  (]3eriostitis, 
caries,  necrosis). 

Diseases  of  the  spinal  cord,  especially  circumscribed  mj'elitis, 
meningitis  spinalis,  tumors  in  the  vertebral  canal  and  spinal 
cord,  and  often  tabes  dorsalis,  very  frequently  constitute  causes 
of  intercostal  neuralgia.  The  pains,  wdiich  in  these  diseases  en- 
circle the  trunk  at  various  heights,  like  bands  or  girdles,  are 
due  in  great  part  to  intercostal  neuralgia,  and  jDresent  its 
characteristic  symptoms. 

Malarial  infection  has  been  occasionally  noted  as  a  cause. 
Uterine  diseases,  however,  have  not  the  great  etiological  imjior- 
tance  which  has  been  ascribed  to  them  by  many  (Bassereau). 
The  careful  inquiries  of  Valleix  have  also  shown  that  disorders 
of  menstruation  only  possess  secondary  and  accidental  impor- 
tance. 

Symptoms. 

The  pain,  as  already  stated,  appears  to  be  most  frequently 
seated  in  the  anterior  and  lateral  walls  of  the  trunk  (neuralgia  in- 
tercostalis) ;  more  rarely  it  is  located  in  the  back.  The  affected 
area  corresponds  exactlj^  to  the  number  and  distribution  of  the 
nerves  implicated.  As  a  rule,  the  pain  is  more  or  less  dull, 
tensive,  and  persistent,  but  interrupted  from  time  to  time  by 
tearing,  lancinating,  burning  pains,  which  may  increase  to  a 
regular  paroxysm.  The  precision  with  which  darting  pains  are 
described  as  following  exactly  the  course  of  the  nerves  from  the 
back  to  the  front  of  the  belly  is  often  very  remarkable,  and  it  is 
even  sometimes  stated  that  the  pain  radiates  forwards  and  back- 
wards from  the  point  of  emergence  of  the  lateral  perforating 
branch.   Not  unfrequently  also  the  sensation  of  a  knife  running 
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tliroiigli  the  chest  is  complained  of.  The  violence  of  the  pain 
may  be  very  great,  whether  it  occur  in  the  form  of  a  ring  round 
the  chest,  or  of  lancinating  pain.  All  respiratory  movements, 
such  as  coughing,  sneezing,  and  blowing  the  nose  increase  the 
pain,  as  do  also  slight  pressure  on  the  skin,  the  weight  of  the 
clothes,  etc.,  whilst  firm  pressure  sometimes  alleviates  it.  The 
paroxysms  are  induced  and  increased  by  the  ordinary  causes. 
Valleix  believes  that  he  lias  proved  that  snowy  weather  is  espe- 
cially harmful.  During  the  paroxysms  the  patients  x)resent  a 
very  characteristic  appearance ;  they  sit  with  their  bodies 
inclined  to  the  affected  side,  and  with  an  anxious  expression 
of  face,  daring  neither  to  breathe  deeply  nor  to  speak  loudly. 

Characteristic  painful  points  are  almost  always  discoverable 
in  intercostal  neuralgia.  First,  there  is  one  close  to  the  ver- 
tebral column,  corresponding  to  the  point  where  the  nerve 
emerges  from  the  intervertebral  foramen  (vertebral  point) ;  a 
second,  where  the  ramus  perforans  lateralis  emerges  beneath  the 
skin,  that  is  about  the  middle  of  the  entire  course  of  the  nerve 
(lateral  point) ;  a  third,  where  the  perforans  anterior  pierces  the 
muscles,  in  other  words,  close  to  the  sternum  ;  and  in  the 
abdomen  over  the  rectus  muscle  (sternal  or  anterior  point). 
These  points  are  usually  very  distinctly  demonstrable,  and  are 
extremely  sensitive  to  pressure.  The  whole  length  of  the  inter- 
costal nerve,  and  several  of  the  spines  of  the  dorsal  vertebrae,  are 
fi-equently  extremely  sensitive  and  tender. 

Radiation  of  the  pain  towards  the  back  and  arm,  and  not 
unfrequently  also  into  the  loins  and  lower  extremities,  and  com- 
plications of  the  attack  with  angina  pectoris,  cardialgia,  and 
with  colic  from  gall-stones  have  been  observed.  Hyper oistJiesia 
of  the  affected  region  of  the  skin  is  very  common,  so  that  even 
the  weight  and  friction  of  the  clothes  cannot  be  endured.  Anaes- 
thesia, on  the  other  hand,  is  less  frequent,  but  has,  nevertheless, 
been  distinctly  observed,  usually  affecting  a  small  circumscribed 
area.  This  appears  to  be  particularly  the  case  after  an  attack  of 
zoster.  Of  motor  phenomena  the  only  one  observed  is  the  inter- 
ference with  the  respiratory  movements,  which  is  very  common, 
without  much  being  known  in  regard  to  its  mechanism. 

But  little,  again,  has  been  noted  in  regard  to  vaso-motor  and 
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trophic  disturbances^  with  the  exception  of  the  occurrence  of 
herpes  zoster,  which  has  been  very  frequently  observed.  The 
relation  of  this  affection  to  neuralgia  is,  however,  very  incon- 
stant. Many  cases,  in  fact  the  majority  of  cases,  of  intercostal 
neuralgia  occur  without  zoster;  moreover,  cases  of  zoster  not 
unfrequently  occur  without  neuralgic  symptoms,  and  this, 
indeed,  is  the  rule  in  children  and  3^oung  persons ;  and,  lastly, 
there  are  cases  in  which  the  neuralgia  aj)pears  associated  with 
herpes,  but  in  which  the  neuralgia  both  appears  before  it,  and 
outlasts  it,  as  is  usually  the  case  with  old  people.  It  is  impos- 
sible to  deny  that  a  causal  relation  exists  between  the  two  phe- 
nomena, but  the  nature  of  this  cannot  be  considered  as  ascer- 
tained. The  various  views  on  this  point  have  been  mentioned  in 
the  general  part,  and  we  must,  therefore,  refer  the  reader  to 
that  section.  From  the  foregoing  facts,  however,  one  conclu- 
sion may  very  properly  be  drawn,  namely,  that  where  in- 
tercostal neuralgia  is  accompanied  by  herpes  zoster,  a  neuritis 
of  the  nerves  may  be  regarded  as  the  cause  of  both  phenomena. 
No  observations  have  been  made  in  regard  to  any  alteration  of 
the  secretion  of  the  milk  in  the  ordinary  form  of  intercostal 
neuralgia. 

The  development  of  the  disease  takes  place,  as  a  rule,  so 
gradually  that  the  patient  is  unable  to  fix  the  exact  date.  Its 
course  is  extremely  irregular,  and  it  is  not  unfrequently  very 
obstinate.  If  recovery  take  place,  it  is  also  very  gradual.  The 
terminations  of  the  affection  are  for  the  most  part  dependent  on 
the  nature  of  the  primary  affection.  Recovery  takes  place  in 
the  majority  of  rheumatic  and  idiopathic  cases ;  in  central 
lesions  of  the  nervous  system  it  occurs  only  slowly  and  the 
patient  is  liable  to  relapses  ;  in  pulmonary  j)hthisis  and  disease 
of  the  vertebrse,  and  the  like,  the  disease  not  unfrequently  ter- 
minates only  with  death. 

The  diagnosis  of  intercostal  neuralgia  can  often  only  be 
made  with  great  difiiculty.  It  is  most  frequently  confounded 
with  rheumatism  of  the  thoracic  muscles  (commonly  'called 
pleurodynia).  These  two  diseases  are  in  fact  so  liable  to  be^ 
mistaken  for  one  another,  that  they  can  only  be  distinguished 
by  the  most  careful  examination,  and  the  diagnosis  can  in  some 
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cases  only  be  ascertained  by  the  mode  in  wliicli  the  disease 
terminates.  The  seat  of  the  pain  in  certain  muscles,  its  aggra- 
vation on  making  certain  movements,  especially  of  the  head 
and  limbs,  the  absence  of  painful  points  in  the  characteristic 
situations,  and  lastly,  the  rapid  recovery  in  the  course  of  a 
few  days,  may  serve  to  distinguish  pleurodynia  from  intercostal 
neuralgia.  Diseases  of  the  thoracic  organs  are  easily  distin- 
guished from  this  form  of  neuralgia  by  careful  physical  explora- 
tion. In  angina  pectoris,  which  resembles  intercostal  neuralgia 
in  many  respects,  the  immense  anxiety  and  the  feeling  of  threat- 
ened suffocation  and  impending  death,  together  with  the  pheno- 
mena presented  by  the  heart  and  pulse,  are  sufficiently  charac- 
teristic. The  diagnosis  of  the  causes  of  the  disease  is  a  matter 
of  primary  importance,  especially  to  the  patient,  and  the  great- 
est care  should  be  taken  to  determine,  at  as  early  a  period  as 
possible,  whether  it  is  due  to  any  disease  of  the  vertebrae  or 
si:)inal  cord. 

The  prognosis  must  be  in  accordance  with  what  has  been 
stated  in  regard  to  the  causes  and  course  of  the  disease.  Simple 
rheumatic  and  idiopathic  cases  pursue  a  comparatively  mild 
course  as  compared  with  the  other  forms. 

Treatment. 

In  regard  to  fundamental  principles,  the  remedies  to  be  used, 
and  the  mode  of  applying  them,  little  can  be  added  to  what  has 
already  been  stated  in  the  general  part  and  in  treating  of  the 
foregoing  forms  of  neuralgia.  After  such  measures  have  been 
adopted  as  are  required  to  meet  the  causal  indications,  the  use 
of  counter-irritants  to  the  skin  are  to  be  specially  mentioned, 
and  amongst  the  best  of  these  are  the  flying  blisters  so  strongly 
recommended  by  Valleix.  These  should  be  applied  in  succes- 
sion over  the  painful  points,  and  their  action  is  often  very 
striking.  In  slighter  cases,  milder  cutaneous  irritants  or  narco- 
tic and  anaesthetic  embrocations  will  be  found  sufficient.  With 
these,  subcutaneous  injections  of  morphia  may  be  advantageous- 
ly combined,  especially  in  severe  cases.  Electricity  often  proves 
of  essential  service,  partly  applied  as  a  cutaneous  irritant  (fara- 
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die  brush  or  moxa),  partly  acting  upon  the  affected  nerves  ;  the 
best  mode  of  effecting  the  latter  is  by  the  application  of  the 
galvanic  current  in  the  manner  already  described  (the  anode 
being  placed  on  the  vertebral  column,  the  cathode  upon  the  la- 
teral and  anterior  painful  points,  and  the  current  being  strong 
and  stabile).  In  regard  to  the  use  of  specifics,  and  other  meth- 
ods of  cure,  the  general  rules  must  be  followed.  Operative 
measures  can  only  be  resorted  to  in  extreme  cases. 

Simple  measures  only  are  required  for  the  treatment  of  the 
zoster,  which  so  often  accompanies  this  form  of  neuralgia.  In 
addition  to  the  treatment  of  the  neuralgia,  the  surface  should  be 
covered  with  some  indifferent  and  protective  ointment  or  plas- 
ter, to  which  some  narcotic  may  be  added.  Cauterization  of  the 
vesicles  is  quite  superfluous,  and  the  application  of  vesicants  is 
not  advisable.  At  most,  they  may  be  applied  to  the  side  of 
the  vertebral  column,  providing  no  vesicles  have  made  their 
appearance  at  this  point;  because,  according  to  Anstie's  views, 
vesication  over  the  posterior  roots  exerts  a  favorable  action  on 
neuralgise  of  the  anterior  roots.  Anstie  believes  that  he  has  in 
this  way  prevented  the  further  development  of  the  herpes. 


APPENDIX. 

Neuralgia  of  the  Mammary  Gland.— Mastodynia, 

The  nervous  supply  of  the  mammary  gland  is  chiefly  derived 
from  the  intercostal  nerves,  the  skin  over  it  being  supplied  by 
the  lateral  and  anterior  perforating  branches  of  the  second, 
third,  fourth,  fifth,  and  sixth  intercostal s,  and  to  a  small  extent 
also  by  branches  of  the  supraclavicular  nerves,  whilst  the  j)roper 
substance  of  the  gland  is  supplied  by  the  lateral  perforating 
branches  of  the  fourth,  fifth  and  sixth  intercostals. 

The  mammary  gland  is  itself  liable  to  the  most  exquisite  neu- 
ralgic pains  and  paroxysms  of  pain,  and  this  has  led  to  the  for- 
mation of  a  subordinate  class  of  intercostal  neuralgia,  which  was 
first  minutely  described  by  Sir  Astley  Cooper  under  the  name 
of  "irritable  breast."  The  pain  in  this  affection  presents  all  the 
characters  of  neuralgia ;  it  may  become  frightfully  intense,  and 
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even  approximate  the  violence  of  the  attacks  of  tic  doulou- 
reux. The  pain  is  tearing,  cutting,  boring,  and  lancinating,  and 
as  though  a  knife  were  run  through  the  part ;  it  appears  in 
paroxysms,  which  are  usually  of  short  duration,  but  may  last 
for  several  hours.  The  breast  appears  much  heavier  than  natu- 
ral ;  the  patient  cannot  lie  on  the  affected  side  ;  the  pressure  of 
the  clothes  or  the  slightest  contact  is  absolutely  unbearable. 
Painful  'points,  though  not  well  defined  in  character,  may  be 
found  on  the  nipple  or  on  the  sides  of  the  breast.  On  the  other 
hand,  the  spinous  processes  of  the  second,  third,  fourth,  fifth 
and  sixth  dorsal  vertebrge  are  usually  tender  on  pressure.  The 
paroxysms  are  not  unfrequently  accompanied  by  vomiting,  and 
there  is  almost  always  a  high  degree  of  a  cutaneous  hypereesthe- 
sia.  During  the  height  of  the  attack  the  pain  radiates  into 
adjoining  nerve  regions,  as  into  the  wall  of  the  chest  and  into 
the  arm,  neck,  and  back.  Exacerbations  of  all  the  symptoms 
usually  occur  during  the  catamenial  periods.  No  accurate  ob- 
servations have  been  made  in  regard  to  the  secretion  of  milk. 
I  observed  in  one  instance  a  distinct,  though  small  amount  of 
secretion,  which  made  its  appearance  after  the  pain  had  passed 
off.  Alfter  saw  one  case  in  which  zoster  followed  the  neuralgia. 
Rufz  has  recorded  a  case  in  which  the  disease  occurred  in  a  man. 
Hasse  found  the  mammilla  swollen  and  painful  in  a  boy ;  in 
other  words,  inflammation  must  have  set  in,  which  is  not  very 
unfrequent  in  boys.  The  disease  usually  persists  for  years,  and 
often  obstinately  resists  every  kind  of  treatment.  Patients  with 
this  trouble  are  subjected  to  a  great  deal  of  suffering. 

The  etiology  of  the  disease  is  still  rather  obscure.  In  many 
cases  there  appears  to  be  some  causal  relation  between  it  and 
lactation  or  pregnanc3^  The  neuralgia  frequently  follows  shrink- 
ing of  the  nipple.  Anaemia,  chlorosis,  and  hysteria  also  play  an 
important  part  in  its  production.  Amongst  local  conditions, 
injuries  to  the  mammary  gland  are  satisfactorily  known  to  be 
causes  of  the  disease.  In  certain  cases  small  neuromata,  or 
painful  tubercles  of  the  nerves  of  the  mammary  gland,  appear 
to  be  the  starting-points  of  the  neuralgia.  In  such  cases  small, 
liard,  and  very  sensitive  knobs  are  perceptible  in  the  gland 
tissue,  which  remain  unaltered  for  years,  sometimes  being  very 
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painful  and  sometimes  quite  painless,  whilst  in  otlier  instances, 
and  without  any  obvious  cause,  they  entirely  disappear.  As 
far  as  present  observations  have  gone,  these  swellings  appear  to 
be  small  fibromata  or  trne  neuromata. 

Decided  difficulties  lie  in  the  way  of  diagnosticating  these 
tumors  from  the  early  stages  of  malignant  growths  which  are 
often  also  accompanied  by  severe  lancinating  pains  ;  but  cor- 
rect conclusions  may  be  arrived  at,  after  a  certain  lapse  of  time, 
by  observing  their  more  rapid  rate  of  growth,  their  less  marked 
sensitiveness  to  pressure,  and  the  difference  in  degree  of  the  pain. 
Careful  examination  is,  however,  required  to  prevent  confound- 
ing them  with  mastitis,  circumscribed  abscess,  etc. 

The  treatment  is,  in  many  instances,  not  very  satisfactory. 
The  causal  indications  must  first  be  attended  to,  especially  con- 
comitant anaemia,  as  well  as  disturbances  and  diseases  of  the 
generative  organs. 

In  the  way  of  direct  treatment  the  ordinary  anti-neuralgic 
remedies  should  be  prescribed — narcotics,  electricity  (from  which 
I  have  in  one  case  seen  excellent  results),  and  specifics.  Cooper 
recommended  a  narcotic  plaster  containing  belladonna.  The 
abstraction  of  blood  has  in  many  cases  proved  useful.  Envelop- 
ing the  breast  in  warm  coverings,  especially  in  the  form  of  fur,  is 
generally  comforting  to  the  patient.  Operative  measures,  such 
as  extirpation  of  the  painful  knobs,  and  amputation  of  the 
breast,  can  only  be  undertaken  when  other  measures  fail. 

e.  Weuralgia  in  the  Region  of  Distribution  of  the  Luvibar 
Nerves  {Plexus  lumbalis). — Neuralgia  lumho-abdominalis, 
cruralis,  and  obturatoria. 

Valleix,  loc.  cit.,  i^p.  349-388. — Bretschneider,  Eomherg,  Eulenhurg,  loc.  cit. — Neu- 
court,  De  la  Nevralgie  lombaire,  Archives  ggnerales,  1858. — Boxmenu,  Deux 
observations  de  nCvrose  du  nerf  saph&ne  externc,  Gaz.  dcs  hopitaux,  1869,  No. 
7. — Liegey,  Intercostal  und  Hodenneuralgie  niit  ncuralgischem  Priapisnuis, 
Presse  med.,  1855,  No.  37. — D'Axthrey,  Considerations  pur  qnelqncs  formes  de 
la  nevralgie  lombo-abdomin. — Tlicise  de  Strassburg,  \%(S1.—  Rdsm'  und  Botteck, 
Uber  Hernia  obturator,  Archiv  f.  ])bys.,  ITcilk.,  1851.— The  literature  given 
under  the  head  of  Sciatica,  contains  many  references  to  works  bearing  on  this 
subject. 
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General  Character' istics  of  tlie  Disease. — All  neuralgias  hav- 
ing tlieii'  seat  in  the  sensory  fibres  of  the  first  four  pairs  of  lum- 
bar nerves  are  included  in  the  above  heading,  as  it  is  impossible 
to  make  any  distinction  on  anatomical  grounds  between  them. 
The  anastomoses  and  the  varieties  of  origin  of  these  nerves  are 
so  numerous,  and  their  mode  of  distribution  so  different  in 
difllerent  individuals,  that  an  exact  analysis  of  the  several  forms 
would  lead  to  minutiae  that  would  be  in  no  way  Justified  by 
their  practical  importance. 

The  following  are  the  principal  cutaneous  regions  which,  as  a 
rule,  are  supplied  by  the  lumbar  nerves :  the  region  of  the  loins 
(posterior  branches  of  the  lumbar  nerves),  the  gluteal  region, 
inguinal  region,  hypogastrium  and  mons  veneris,  part  of  the 
scrotum  (or  labia  majora),  the  anterior  lateral  and  median  sur- 
face of  the  tliigh,  the  anterior  region  of  the  knee-joint,  the  median 
surface  of  the  leg,  and  the  inner  border  of  the  foot  as  far  as  to 
the  great  toe.  This  extensive  region  may  be  affected  to  a  greater 
or  less  extent  in  different  cases,  according  to  the  height  at 
which  the  nerves  are  affected.  Such  differences  are,  however, 
of  no  practical  importance. 

It  scarcely  ever  happens  that  the  whole  of  the  sensory  fibres 
of  the  lumbar  plexus  are  coincidently  affected  with  neuralgia ; 
for  the  most  part  only  single  or  a  few  branches  are  implicated, 
and  we  may,  for  the  sake  of  convenience,  divide  the  different 
forms  into  two  principal  groups,  of  which  the  first  includes  neu- 
ralgias of  the  so-called  (by  Henle)  "short"  nerves  of  the  lumbar 
plexus,  which  we  shall  designate  by  the  general  term  lumbo-ah- 
dominal  neuralgia.  The  second  group  includes  the  neuralgiae  of 
the  so-called  "long  "  nerves  of  the  crural  plexus,  which  may  be 
indicated  by  the  general  term  crural  neuralgia.  The  posterior 
branches  of  the  lumbar  nerves  may  contribute  fibres  to  both 
groups  of  nerves,  though  usually  to  one  of  them  only  to  a  very 
slight  extent. 

Lumho-ahclominal  neuralgia  includes  the  neuralgifB  of  the 
ileo -hypogastric  nerve  (affecting  the  skin  of  the  hip  and  upper 
part  of  the  hypogastrium),  the  ileo-inguinal  nerve  (affecting  the 
skin  over  the  tensor  fascife  and  mons  veneris),  the  lumbo- 
inguinal  nerve  (affecting  the  median  portion  of  the  inguinal 
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region  as  far  as  to  the  middle  of  the  thigh),  and  the  external 
spermatic  nerve  (affecting  the  scrotum  or  labium  majus,  and 
adjoining  skin  of  the  inner  surface  of  the  thigh).  It  would  be 
superfluous  to  distinguish  each  of  the  neuralgise  affecting  these 
several  nerve  regions  by  a  special  name. 

Three  varieties  of  crural  neuralgia  are  possible,  according  to 
the  nerves  that  are  chiefly  or  exclusively  affected.  The  nervus 
cutaneus  femoris  lateralis  may  be  the  seat  of  the  pain,  which 
then  affects  the  outside  and  part  of  the  back  of  the  thigh,  as  far 
down  as  to  the  knee ;  or  the  nervus  cruralis  (with  the  nervus 
saphenus)  may  be  affected,  the  pain  then  being  in  the  skin  of  the 
anterior  and  internal  surface  of  the  thigh  and  knee,  and  of  the 
inner  side  of  the  leg  and  foot ;  or,  lastly,  the  nervus  obturatorius 
may  be  implicated,  the  pain  then  being  seated  in  the  inner  side 
of  the  thigh  and  extending  as  low  as  to  the  knee.  As  these 
nerve  regions  are  tolerably  sharply  defined  from  one  another, 
the  several  neuralgise  affecting  them  may  very  well  receive  dis- 
tinct names. 

All  these  forms  of  neuralgia  are  comparatively  rare.  Lumbo- 
abdominal  neuralgia  is  commonly  associated  with  intercostal 
neuralgia,  which  it  resembles  in  affecting  the  left  side,  and  the 
female  sex  principally  ;  whilst  crural  neuralgia  is  more  frequent 
in  males.  Of  these  several  forms,  the  neuralgia  cruralis  is  the 
most  common. 

Etiology. 

The  etiology  of  these  forms  of  neuralgia  is  at  present  but  lit- 
tle known.  In  fact,  we  know  nothing  of  the  special  causes  that 
predispose  to  it,  nor  anything  beyond  what  has  already  been 
said  in  regard  to  the  etiology  of  neuralgise  in  general.  Catching 
cold  is  one  of  the  commonest  causes,  next  to  which  comes  over- 
exertion, which,  in  the  working  classes,  is  very  frequently  fol- 
lowed by  crural  neuralgia.  Injuries  (as  gun-shot  wounds,  etc.), 
foreign  bodies  (kernels  of  grain,  and  the  like),  neuromata  and 
other  tumors  have  been  observed  to  constitute  causes  of  the 
disease.  Compression  of  the  nerves  from  hernia  (as  crural 
hernia  and  obturator  hernia),  or  from  constipation  and  accumu- 
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lation  of  feces,  is  a  cause  of  great  practical  importance.  Carci- 
noma of  the  pelvis  and  of  tlie  vertebral  column,  diseases  of  the 
vertebrfe,  psoas  abscess,  diseases  of  the  uterus  and  vagina,  have 
been  ascertained  to  be  causes.  The  violent  pain  in  the  knee 
in  coxitis  must  also  be  regarded  as  neuralgic,  though  the  mode 
of  its  production  is  still  somewhat  obscure.  It  may,  perhaps,  be 
regarded  as  a  phenomenon  of  radiation  (reflex  neuralgia),  or  it 
may  be  due  to  the  mechanical  pressure  of  the  swollen  hip-Joint, 
or  to  the  reflex  contraction  into  which  the  psoas  muscle  is 
tlirown.  According  to  Mauriac,  orchitis  and  blennorrhagic  epi- 
didymitis are  not  infrequently  causes  of  lumbo-abdominal  neu- 
ralgia. Lastly,  spinal  diseases,  such  as  meningitis  and  myelitis 
spinalis,  and  especially  tabes,  are  very  frequently  accompanied 
by  excentric  neuralgise  in  these  nerve  regions  also. 

Symptoms. 

In  view  of  the  rarity  and  small  practical  importance  of  these 
neuralgise,  we  must  limit  our  observations  to  the  consideration  of 
the  most  important  points. 

a.  Luml)o- Abdominal  Neuralgia. — The  point  which  is  espe- 
cially characteristic  of  the  forms  of  neuralgia  belonging  to  this 
group  is  the  combination  of  pain  in  the  loins,  which  may  extend 
over  the  crista  ilii  as  far  as  to  the  buttock,  with  pain  in  the 
hypogastrium,  mons  veneris,  and  scrotum,  or  labia  majora.  The 
inguinal  region  is  less  frequently  affected  at  the  same  time  ; 
still  it  does  occur,  and  from  what  has  been  stated  above  in  re- 
gard to  the  distribution  of  the  several  nerves,  it  will  be  easy  to 
explain  satisfactorily  the  seat  and  extent  of  the  pain. 

The  pain  is  of  the  kind  usual  in  neuralgia — dull,  aching,  and 
persistent — ^but  interrupted  now  and  again  by  paroxysms  of 
tearing,  boring,  lancinating  sensations,  which  often  extend  from 
the  loins  forwards  towards  the  parts  chiefly  affected.  The  vio- 
lence of  the  pain  is  rarely  intense  ;  it  is  usually  moderate. 

Painful  points  are  very  commonly  found  in  this  group  of 
neuralgife :  thus  there  may  be  one  or  several  in  the  lumbar 
region  near  the  spinal  column  (lumbar  point) ;  one  about  the 
middle  of  the  crista  ilii  (iliac  point) ;  one  or  several  above  the 
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symphysis  pubis,  at  the  side  of  the  linea  alba  (abdominal  point) ; 
not  unfrequently  one  in  the  scrotum  or  labium  majus  ;  and 
lastly,  and  less  constantly,  one  in  the  inguinal  region,  or  in  the 
portio  vaginalis  uteri,  or  in  the  corresponding  side  of  the  vault 
of  the  vagina. 

It  is  often  observed  that  the  pain  radiates  into  the  neighbor- 
ing nerve  regions,  and  especially  into  those  supplied  by  the 
crural  and  intercostal  nerves,  and  it  is  probable  that  the  sym- 
pathetic plexuses  of  the  pelvic  organs  are  often  implicated. 

Of  motor  disturbances  I  find  only  one  mentioned  in  reports 
of  such  cases,  viz.,  a  difiiculty  in  walking,  consequent  upon  the 
pain ;  in  a  fev^r  cases  cramp  of  the  cremaster  has  been  noticed. 
Few  observations  are  to  be  found  in  the  literature  of  the  subject 
in  regard  to  any  other  concomitant  phenomena.  Vomiting  is 
not  unfrequent  during  the  paroxysms.  I  have  observed  zoster 
in  one  of  my  own  cases.  Notta  mentions  having  met  with  cases 
in  which  there  were  increased  sexual  desire  with  ^Driapism  and 
ejaculation  of  seminal  fluid,  increased  desire  to  pass  water,  and 
pain  in  micturition,  fluor  albus.  Further  researches  are,  how- 
ever, needed  to  establish  the  exact  relations  of  these  phenomena 
with  the  neuralgic  affection. 

I  must  not  omit  to  state  here,  that  Valleix,  d'Axthrey,  and  others  regard  the 
neuralgia  spermatica  (irritable  testis),  described  by  Sir  Astley  Cooper,  as  a  subordi- 
nate kind  of  lumbo-abdominal  neuralgia  (ileo-scrotal  neuralgia),  -whilst  Romberg, 
A.  Bulenburg,  and  others  locate  it  in  the  plexus  spermaticus  sympathetici.  The 
numerous  anastomoses  of  the  spinal  and  symi)athetic  trunks  in  this  region  render 
it  impossilile  to  decide  this  point  on  anatomical  grounds,  and  at  the  same  time 
afford  an  explanation  of  the  manifold  combinations  and  modifications  of  the  phe- 
nomena presented  by  the  disease.  We  shall  briefly  notice  again  the  neuralgiiB 
afEecting  the  external  genital  organs. 

h.  Femoral  Neuralgia. — Under  this  term  are  included  three 
different  forms : 

1.  Neuralgia  of  the  Nervus  GutaneiLS  Femoris  Lateralis. — 
The  pain  in  this  variety  of  neuralgia  extends  down  along  the 
outer,  and,  to  a  certain  extent,  also  over  the  posterior  side  of  the 
thigh,  as  far  as  to  the  knee.  As  the  branches  of  this  nerve  are 
distributed  chiefly  over  the  posterior  parts  of  the  thigh,  care 
should  be  taken  not  to  mistake  this  form  of  neuralgia  for  that 
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of  the  nervus  cutaiieus  femoiis  posterior,  whose  branches  are 
distributed  to  tlie  region  which  is  also  supplied  by  the  nervus 
ischiadicus.  The  only  constant  painful  point  is  over  the  ante- 
rior superior  spinous  process  of  the  ileum,  where  the  nerve 
emerges  from  the  pelvis  ;  other  painful  points  are  sometimes 
found  along  the  outer  side  of  the  thigh.  The  character  of  the 
pain  and  the  concomitant  S3^:nptoms  are  the  same  as  in  the  fol- 
lowing form. 

2.  Neuralgia  of  the  JSfervus  Cruralis. — The  region  affected 
in  this  form  of  neuralgia  is  the  middle  and  inner  part  of  the  an- 
terior surface  of  the  thigh,  the  anterior  surface  of  the  knee,  the 
inner  surface  of  the  leg  and  of  the  foot  as  far  as  to  the  great 
toe.  The  pain  in  the  lower  leg  and  internal  border  of  the  foot 
is  highly  characteristic  of  the  disease,  pointing  as  it  does  to  the 
implication  of  the  saphenous  nerve.  The  pain  is  of  a  tearing, 
boring,  lancinating  character,  shifting  from  one  point  to  another, 
and  is  usually  most  severe  at  night ;  in  the  intervals  there  is 
only  a  dull  feeling  of  pain.  Movements  of  the  leg,  whether  ac- 
tive or  passive,  but  especially  those  of  locomotion,  cause  con- 
siderable increase  of  pain. 

Painful  points  are  very  commonly  met  with  in  the  fold  of 
the  groin,  at  the  point  where  the  nerve  emerges  from  the  pelvis  ; 
on  the  inner  side  of  the  knee-cap,  where  the  nervus  saphenus 
appears  beneath  the  skin ;  in  front  of  the  anlde  bone ;  and  at 
the  base  of  the  great  toe.  Inconstant  points,  which  are  in  the 
majority  of  instances  difficult  to  find,  and  only  transitory,  are 
found  on  the  thigh,  where  the  smaller  cutaneous  brandies 
are  given  off.  Radiation  of  the  pain  occurs  into  the  other 
branches  of  the  lumbar  plexus,  the  posterior  branches  of  the 
lumbar  nerve,  etc.  Hypereesthesia  of  the  skin  is  a  very  common 
symptom,  especially  in  the  vicinity  of  the  knee-joint. 

Anaesthesia,  partial  in  extent,  but  more  or  less  complete  in 
degree,  also  occurs.  A  sense  of  formication  is  often  experienced 
in  the  region  of  distribution  of  the  saphenus,  and  less  frequently 
a  feeling  of  numbness.  The  motor  disturbances  are  generall.y 
very  marked :  the  patient  complains  of  weariness  and  pain  in 
walking,  weakness  and  paresis  of  the  muscles  of  the  thigh,  etc. 
Bousseau  saw  redness,  swelling,  and  increased  secretion  of  sweat 
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along  the  inner  border  of  tlie  foot,  in  a  case  of  neuralgia  of 
tlie  saplienus,  and  I  have  observed  in  one  case  a  high  degree 
of  atrophy  of  the  anterior  muscles  of  the  thigh.  Whether  the 
hysterical  neuroses  of  the  knee-joint,  first  described  by  Brodie, 
with  the  concomitant  phenomena  of  redness  of  the  skin,  swell- 
ing, and  augmented  heat,  are  forms  of  crural  neuralgia,  must 
be  at  present  regarded  as  an  open  question  (see  below,  Articular 
Neuralgia). 

3.  Neuralgia  Obturatoria. — In  this  form  the  pain  is  confined 
to  the  inner  side  of  the  thigh,  extending  as  far  as  to  the  knee- 
joint.  It  is  an  uncommon  aifection,  and  has  only  this  practical 
importance,  that  it  may  furnish  some  assistance  in  making  the 
diagnosis  of  the  difficultly  recognizable  obturator  hernia, 
whether  strangulated  or  not.  Romberg  was  the  first  to  call  at- 
tention to  the  fact  that  in  difficult  cases  of  this  kind  the 
diagnosis  can  be  made  from  the  presence  of  symptoms  of  incar- 
ceration, together  with  neuralgic  pains  in  the  region  of  distribu- 
tion of  the  nervus  obturatorius.  Formication  on  the  inner  sur- 
face of  the  thigh,  and  a  feeling  of  stiffness  and  immobility  of  the 
adductors  are  usually  present.  In  other  respects  this  form  of 
neuralgia  presents  no  special  points  of  interest. 

The  course  and  duration  of  all  these  forms  of  neuralgia 
vary  considerably,  in  accordance  with  the  cause  of  the  affection  ; 
experience  teaches  that  as  a  rule  the  disease  is  of  short  duration, 
and  pursues  a  mild  course,  though  this  holds  only  in  the  case  of 
those  forms  that  are  uncomplicated  with  any  severe  organic 
disease.  On  this,  of  course,  the  events,  as  well  as  the  prognosis, 
of  the  affection  primarily  depend.  In  simple  forms  the  prognosis 
is  tolerably  favorable  ;  they  usually  get  well  quickly  and  per- 
fectly. 

Tlie  diagnosis  presents  in  many  cases  considerable  difficul- 
ties. Lumbago  is  apt  to  be  mistaken  for  the  first  group,  but 
error  may  be  avoided  if  attention  be  paid  to  the  circumstances 
that  in  lumbago  the  pain  is  usually  localized  in  one  sharply 
circumscribed  point ;  that  it  does  not  shoot  forwards  ;  that 
bending  forwards,  stretching  the  body,  raising  a  weight,  are 
all  particularly  painful,  and  that  pain  disappears  when  ab- 
solute rest  is  maintained.    The  pain  in  cases  of  renal  calculi 
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cannot  in  many  cases  be  distinguished  from  that  of  neuralgia, 
and  is  due  in  part  to  radiation  to  the  spinal  nerves.  The 
diagnosis  of  the  second  group  from  hip  and  knee-joint  diseases 
is  often  very  difficult,  and  a  right  conclusion  can  only  be  arrived 
at  by  careful  examination.  A  circumstance  that  is  worthy  of 
special  attention  in  such  cases  is,  that  in  neuralgia  the  skin  is 
more  sensitive  than  the  Joint  itself. 

It  is  unnecessary  to  enter  into  any  special  details  in  regard  to 
the  treatment.  The  usual  measures  must  be  taken  to  remove  the 
cause ;  flying  blisters  are  useful  in  the  slighter  cases  ;  injections 
of  morpliia  and  electricity  for  the  more  obstinate  ones.  In 
three  cases  of  crural  neuralgia  I  have  quickly  attained  excellent 
results  from  the  use  of  the  galvanic  current  (descending  stabile 
current  made  to  pass  from  the  lumbar  region  of  the  vertebral 
column  to  the  nerve  and  likewise  through  it).  Bousseau  was 
successful  with  injections  of  atropine  when  morphia  had  failed. 
It  is  seldom  requisite  to  resort  to  more  energetic  measures,  but 
for  the  treatment  of  obstinate  and  severe  cases  the  reader  is 
referred  to  the  next  section  on  the  treatment  of  sciatica. 


f .  Neuralgia  in  tlie  Region  of  tlte  Sacral  Rentes  {PlexiLS  Sacra- 
Us). — Neuralgia  ischiadica. — Sciatica. — Malum  Cotunnii. 
— {Huftweh).  — Neuralgia  pudendo-hcBmorrlioidalis. 

Bom.  Cotugno,  Comment,  de  iscliiade  nervosa.  Neapol.,  1764. — Petrini,  Nuovo 
methodo  di  curare  la  sciat.  nervos.  Roma,  1781. — Lentin,  Hufeland's  Journal  I., 
1795. — Martinet,  L'emploi  de  Thuile  de  terfibintli  dans  la  sciatique,  1824. — 
Fioravante,  Annal.  universal,  1843. — Baruch,  Natur  und  Beliandlung  d.  Ischias. 
Oesterrich.  med.  Jalirb.,  184:5. —  Valleix,  loc.  cit.,  pp.  388-520.— i?<?&«'<,  Trait6 
de  la  Sciatique,  etc.,  Rev.  m6d.,  18i7. —Joiert,  Union  m6d.,  1859,  No.  77.— M. 
Rosenthal,  "Wien.  allg.  mod.  Zeitung,  1864,  Nos.  Fuller,  Clinical  Lec- 

tures on  Sciatica,  Lancet,  IBQL—Betz,  Zur  Pathologic  und  Therapie  d.  Ischias. 
Memorab.,  1865. — Lagrelette,  Etude  histor.  semiolog.  ct  thCrapeutique  de  la 
Sciatique.  Th5sc,  Paris,  IQG^ .—Patrulan,  Blosslegung  und  Delmung  des 
grossen  Hliftnervcn  behufs  Hcilung  der  Ischalgie,  Allg.  Wien.  med.  Zeit.,  1872, 
Nos.  43,  44,  47,  53. — See  also  Roiriberg,  Hasse,  Eulenburg,  and  the  text-books  on 
Electro-therapeutics. 

B''Axthrey,  Considf.rations  sur  quelques  formes  de  la  ndvralgie  lombo-abdoni. 
Th&se,  1867. — Lieyuy,  Intercostal-u.  Ilodenueuralgie,  Presse  m6d.,  1855,  No.  37. 
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— Bardel,  Deux  observations  cle  nfivrose  ano-vGsicale  opinidtre,  sans  cause  matCr. 
appr&ciable,  Gaz.  mfid..  de  Lyon,  1867. —  Weir  MitcJwU,  Anal  and  Perineal 
Neuralgia,  Philadelphia  Med.  Times,  1873. 

General  Characters  of  the  Disease. — The  neuralgise  affecting 
the  sensory  branches  of  the  sacral  plexus  (fifth  lumbar,  and  the 
fii'st  five  sacral  nerves)  can,  without  difficulty,  be  divided  into 
two  groups.  The  first  group  contains  those  forms  of  neuralgia 
which  occur  in  the  neighborhood  of  the  anus,  in  the  perineum, 
and  in  the  external  generative  organs,  and  are  referable  to  the 
branches  of  the  pudendo-hsemorrhoidalis  ;  we  shall  discuss  them 
in  the  concise  account  that  will  hereafter  be  given  of  the  other 
forms  of  neuralgia  of  the  external  generative  organs.  The  other 
group  contains  the  neuralgise  affecting  the  posterior  femoral 
cutaneous  nerve,  and  the  sciatic,  the  pain  being  localized  in  the 
posterior  surface  of  the  thigh  and  throughout  the  whole  length 
of  the  lower  leg  and  foot  (with  the  exception  of  the  parts  sup- 
plied by  the  saphenus  nerve).  These  constitute  by  far  the  most 
important  and  the  most  common  of  the  neuralgise  of  the  sacral 
plexus,  and  are  ordinarily  included  under  the  general  term  of 
sciatica.  Sciatica  and  neuralgia  of  the  fifth  are  the  most  com- 
mon and  the  most  important  of  all  the  forms  of  neuralgia.  The 
attacks  may  be  very  violent  and  obstinate,  and  the  treatment 
may  encounter  great  difficulties.  They  require,  therefore,  to  be 
treated  of  at  some  length. 

Neuralgia  ischiadica. —  Sciatica. — Malum  Cotunnii.  — {Hiuft- 

weh.) 

This  neuralgia  may  affect  the  greater  portion  of  the  posterior 
surface  of  the  thigh,  and  a  part  of  the  buttock  (nervus  cutan. 
fern,  poster.)  ;  the  knee-cap  and  knee-joint  (nervi  articulares 
genu  sup.  et  inf.)  ;  the  posterior,  anterior,  and  lateral  surfaces 
of  the  lower  leg,  and  the  whole  foot  with  the  exception  of  its  in- 
ternal border  (the  nervus  cutan.  crur.  post,  med.,  the  nervi  com- 
municantes  peron.  et  tibial.,  the  nervi  peron.  superf.  et  profund., 
and  the  nervus  tibialis,  with  its  plantar  terminal  branches). 
The  whole  of  these  nerves  are  not  always  coincidentally  affected, 
but  for  the  most  part  one,  or  two,  or  three  only.    The  posterior 
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surface  of  the  thigh,  as  far  as  to  the  middle  of  the  calf,  is  most 
frequently  the  seat  of  the  pain,  and  then  the  external  surface 
of  the  lower  leg  and  foot,  and  more  rarely  the  sole  alone.  As 
in  all  neuralgife,  one  side  only  is,  as  a  rule,  affected,  the  right  as 
frequently  as  the  left ;  occasionally,  however,  both  sides  are 
attacked,  though  in  that  case  one  is  usually  much  more  severely 
affected  than  the  other. 

LEEDS  JcWEST-RIDING 
Etiology.    MEDICO-CHIRURGICAL  SOCIETY 

Predisposition  does  not  here  exert  so  powerful  an  influ- 
ence as  in  many  other  forms  of  neuralgia  ;  the  greater  number  of 
cases  of  sciatica  being  occasioned  by  accidental,  more  or  less 
external  and  local  causes.  Anstie,  however,  admits  even  for 
this  neuralgia  tlie  influence  of  premature  old  age,  and  incipient 
bodily  weakness,  slight  signs  of  which  he  maintains  may  be 
observed  in  apparently  strong  persons  when  they  are  attacked 
by  sciatica.  Such  cases  are,  however,  always  in  a  minority, 
and  the  nature  of  the  best  known  accidental  causes  of  sciatica 
explains  of  itself  why  it  occurs  with  such  special  frequency  in 
strong,  robust,  hard-working  persons,  who  expose  themselves 
without  stint  or  fear  to  all  external  causes  of  disease.  The 
decided  preponderance  of  male  over  female  patients  is  in  part 
at  least  referable  to  the  same  cause.  According  to  Valleix  the 
proportion  of  males  to  females  is  72 : 52 ;  according  to  Eulen- 
burg,  25  :  7 ;  and  according  to  my  own  observation,  40  : 10.  Its 
more  frequent  occurrence  in  middle  life  is  likewise  due  to  the 
circumstance  that  then  the  struggle  for  existence  leads  to  the 
greatest  exertions,  and  to  the  greatest  amount  of  exposure  to 
external  injuries.  The  effects  of  cold  weather  and  of  various 
climatic  conditions  in  favoring  the  occurrence  of  attacks  of  the 
disease  may  in  great  part  without  doubt  be  referred  to  the  accu- 
mulation of  atmospheric  influences;  and  again  the  great  fre- 
quency of  ischiatic  neuralgic  affections  is  to  some  extent  refer- 
able to  the  circumstance  that  the  great  length  and  superficial 
position  of  the  sciatic  nerve,  and  its  relations  to  the  pelvis  and 
pelvic  organs,  render  it  specially  liable  to  external  injuries. 
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Lastly,  it  cannot  be  denied  tliat  tlie  nervous  diathesis,  liysteria, 
and  disorders  of  menstruation  are  also  predisposing  causes. 

The  accidental  causes  are  far  more  important  than  the  XDre- 
disposing,  in  the  etiology  of  sciatica,  and  pre-eminent  amongst 
them  is  catching  cold.  Exposure  to  a  draught  of  air  when  the 
body  is  heated,  wetting  of  the  clothes,  sleeping  on  damp  ground 
or  close  to  a  damp  wall,  have  so  frequently  been  known  to  cause 
sciatica,  that  no  doubt  can  be  entertained  of  theii'  activity.  In 
the  next  place,  injuries  to  the  nerve  must  be  mentioned  as 
causes.  I  have  personally  had  the  opportunity  of  obsei^ving  the 
most  severe  forms  of  sciatica  follow  gunshot  wounds  of  the 
sciatic  nerves,  in  the  case  of  soldiers  serving  in  the  last  war ; 
I  have  also  known  it  to  follow  wounds  made  in  the  perform- 
ance of  the  operation  of  venesection,  fractures,  falls  upon  the 
buttock,  and  long  and  difficult  confinements,  especially  where 
the  forceps  had  been  used,  and  the  sacral  plexus  had  been  in- 
jured. Violent  exertions  of  the  lower  extremities  are  regarded 
by  Anstie  as  frequent  causes  of  sciatica,  especially  in  those  who 
are  predisposed  to  it.  Seligmiiller  observed  the  use  of  the  sew- 
ing-machine to  be  a  cause  in  one  instance.  Disturtance  of  the 
Denous  circulation,  which  probably  occasions  mechanical  irrita- 
tion of  the  sacral  plexus,  not  unfrequently  induces  sciatica,  as 
do  also  venous  stases  in  the  venous  plexuses  of  the  pelvis  con- 
sequent on  hemorrhoids,  occupations  requiring  a  persistent  sit- 
ting posture,  habitual  constipation,  and  stoppage  of  the  circu- 
lation in  the  portal  vein.  Mechanical  'pressure  may  produce 
sciatica  in  many  ways,  whether  occasioned  by  sitting  upon  hard, 
uncomfortable  seats,  or  by  constipation  and  accumulation  of 
fifices  in  the  sigmoid  flexure,  enlargements  and  dislocations  of 
the  uterus,  pregnancy,  tumors  of  the  pelvis  and  of  the  pelvic 
organs,  especially  cancer,  and  ovarian  tumors,  aneurisms,  isclii- 
atic  hernia,  etc. 

Anatomical  Changes. 

While  a  variety  of  changes  have  been  observed  in  the  nerve 
itself,  nothing  has  yet  been  discovered  which  constantly  accom- 
panies the  neuralgia,  so,  that  for  the  present,  we  must  regard 
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tlie  anatomical  changes  as  accidental  causes  of  disease.  Those 
that  have  been  observed  are  neuritis  (I  have  recently  observed  a 
fearful  case  of  sciatica,  consequent  on  neuritis,  spreading  from 
an  obstinate  case  of  inflammation  of  a  tendinous  sheath  in  the 
lower  leg),  hypersemia,  oedema,  and  exudation  in  the  neurilem- 
ma, deposit  of  tubercle  and  ossification  in  the  neurilemma,  ecta- 
sis  of  the  veins,  tumors,  cicatricial  neuromata,  etc! 

Diseases  of  tlie  Tiertebroe  (spondylitis,  caries,  cancer,  etc.),  are 
frequently  accompanied  by  severe  symptoms  of  sciatica;  so, 
also,  diseases  of  the  central  nervous  system,  especially  of  the 
spinal  cord,  and,  more  rarely,  of  the  brain,  such  as  meningitis 
spinalis,  myelitis,  and,  above  all,  tabes  dorsalis  are  often 
coupled  with  excentric  neuralgic  pains  in  the  sciatic  nerve 
(usually  in  both).  Sciatica  has  been  observed  as  a  sequela  of 
typhoid  fever,  and  as  a  result  of  syphilis.  All  authors  consider 
it  doubtful  whether  it  can  be  induced  by  malarial  infection,  as 
a  typical  example  of  sciatica  is  extremely  rare  in  periodic  fevers. 
Sciatica,  as  I  am  informed  by  experienced  friends,  is  not  unfre- 
quent  in  diabetes,  whilst  Braun  states  conversely '  that  he  has 
often  observed  diabetes  as  a  symptom  of  sciatica.  There  are, 
lastly,  many  conditions  that  may  occasionally  induce  sciatica, 
without  their  importance  being  fully  recognized,  as  e.  g.  suppres- 
sion of  the  perspiration  from  the  feet,  healed  eruptions,  lead 
poisoning,  reflex  actions  from  the  digestive  organs,  etc.  Their 
efficiency  as  causes,  however,  must  be  established  by  future  re- 
search. 

Symptoms. 

The  disease  commences  with  certain  premonitory  symptoms, 
such  as  a  dull,  painful  dragging,  and  stiffness,  or  feelings  of  for- 
mication, or  a  sensation  of  fluid  trickling  over  the  skin,  or  of 
cold,  or  heat  in  the  affected  extremities.  The  sjnnptoms  proper 
of  the  disease,  sooner  or  later,  in  dilTerent  cases,  now  begin  to 
make  their  appearance  ;  painful,  lightning-like  pains  are  experi- 
enced, which  gradually  rise  in  intensity,  and  lead  to  the  out- 


'  In  his  Balneotherapie,  3.  Auflage,  p.  411. 
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break  of  a  violent  paroxysm.  Such  attacks  rarely  occur  quite 
suddenly,  and  without  any  warning.  The  pain  in  the  attack  is 
remarkably  violent,  and  of  a  tearing,  lancinating  character,  tra- 
versing the  leg  in  the  du-ection  of  the  nerve  trunks,  with  con- 
stantly increasing  violence  and  frequency.  These  pains  proceed 
from  one  or  more  fixed  points,  and  extend  usually  in  a  descend- 
ing, but  occasionally  in  an  ascending  direction,  and  sometimes  in 
several  directions.  The  pain  often  rages  at  a  definite  point  with 
violent  lightning-like  shocks,  then  changes  its  seat  and  becomes 
excruciating  at  another  point,  and,  finally,  returns  to  its  former 
situation.  It  is  ordinarily  seated  in  the  skin,  but  often  also  in 
the  deeper  tissues  in  and  between  the  muscles,  not  unfrequently, 
also,  in  the  bones.  The  patient  is  often  able,  from  the  position 
of  the  pain,  to  trace  out  with  his  finger  with  surprising  accuracy 
the  anatomical  disposition  of  the  main  trunks  of  the  nerve,  and 
the  lines  which  connect  the  most  painful  spots  often  corre- 
spond exactly  with  the  course  of  the  nerves. 

The  intervals  between  the  paroxysms  of  lancinating  pains 
are,  as  a  rule,  by  no  means  entii'ely  free  from  pain.  A  dull 
feeling  of  tension  and  uneasiness  is  perceived  in  the  affected 
parts,  which  seldom  disappears  entn-ely.  In  general,  therefore, 
there  is  only  a  remission  of  the  pain.  The  exacerbations  and  the 
times  when  the  attacks  are  frequent  occur  chiefly  in  the  evening 
and  night,  the  violent  pains  not  unfrequently  preventing  sleep 
for  many  hours.  Cases  occasionally  occur,  however,  in  which 
the  nights  are  peaceful,  but  the  days  bring  back  the  pain.  Many 
circumstances  are  capable  of  augmenting  the  pain  and  inducing 
paroxysms.  This  is  especially  the  case  with  movements  of  the 
affected  leg,  a  change  of  position  in  bed  alone  being  sufficient  for 
the  purpose ;  and  the  pain  is  certain  to  be  brought  on  by  strong 
and  persistent  movement.  Nevertheless  patients  are  occasion- 
ally met  with  who  find  relief  in  walking  about,  and  who  cannot 
remain  in  bed.  Simple  contact  of  the  clothes  with  the  skin, 
cold  air,  washing  the  legs,  coughing,  sneezing,  sudden  bending  of 
the  body,  and  straining  at  stool,  are  all  common  exciting  causes 
of  an  attack.  These  various  circumstances  constrain  most  per- 
sons to  be  very  cautious  in  the  use  of  the  leg,  and  in  all  their 
movements ;  hence  the  peculiar  and  very  characteristic  position 
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in  wMcli  the  leg  is  kept,  with  all  the  joints  slightly  bent,  and 
as  far  as  possible  in  an  immovable  state,  in  order  that  every  jar 
or  pressure  on  the  sciatic  nerve  may  be  avoided. 

The  area  affected  with  pain  varies  considerably  in  extent  in 
different  instances,  and,  as  different  branches  are  chiefly  affected 
at  different  times,  all  possible  combinations  occur.  Most  com- 
monly the  patients  complain  of  pain  in  the  posterior  surface  of 
the  thigh,  the  pain  commencing  in  the  neighborhood  of  the 
sciatic  foramen,  and  extending  to  the  popliteal  space  and  calf  of 
the  leg  ;  next  to  this  the  region  of  distribution  of  the  peroneus 
(anterior  and  external  surface  of  the  leg  and  dorsum  of  the  foot) 
is  the  part  that  most  frequently  suffers.  Much  more  rarely 
the  region  of  distribution  of  the  tibialis  is  affected,  though  cases 
have  been  observed  where  the  pain  was  confined  to  the  sole  of 
the  foot  (neuralgia  plantaris).  Not  unfrequently  the  whole  area 
of  distribution  of  the  nerve  is  affected  at  the  same  time,  and  the 
pain  occurs  with  special  violence  first  in  one  and  then  in  another 
nerve.  Then,  as  a  rule,  the  posterior  roots  of  the  sacral  nerves 
are  also  implicated,  and  the  patient  complains  of  violent  pains 
in  the  sacrum  and  in  the  loins. 

Painful  points  are  rarely  absent  in  sciatica,  yet  there  are 
undoubtedly  cases  in  which  it  is  impossible,  even  with  the  most 
careful  examination,  to  discover  the  presence  of  any  such  points. 
Valleix  considers  a  point  close  to  the  sacrum,  in  the  immediate 
vicinity  of  the  posterior  superior  sx)ine  of  the  ileum,  to  be  the 
most  constant  one,  but  I  find  a  point  corresponding  to  the  point 
of  emergence  of  the  sciatic  nerve  from  the  pelvis  to  be  the  most 
frequently  sensitive  to  pressure  ;  another  is  found  at  the  lower 
border  of  the  gluteus,  at  the  spot  where  the  posterior  cutaneous 
nerve  emerges.  In  the  popliteal  space  there  is  a  painful  line 
corresponding  to  the  course  of  the  tibial  nerve,  and  a  painful 
point  over  the  head  of  the  fibula  ;  there  is  also  a  point  behind 
the  outer  ankle  bone  and  another  behind  the  internal  malleolus. 
There  are  several  points  on.  the  dorsum  of  the  foot,  and  not 
unfrequently  some  inconstant  ones  on  the  posterior  surface  of 
the  thigh  and  on  the  calf  of  the  leg,  at  the  points  where  the  cuta- 
neous branches  divide  or  where  they  perforate  the  fascia.  Not 
unfrequently  the  sacral  plexus  itself  can  be  reached  by  an  ex- 
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amination  'per  anum  or  per  Daginam,  and  will  then  be  found 
to  be  painful  on  pressure. 

Except  in  neuralgia  of  the  fifth,  the  concomitant  phenomena 
have  been  observed  with  greater  care,  and  are  more  prominent 
in  sciatica  than  in  any  other  form  of  disease. 

Eadiation  of  the  pain  to  the  sciatic  nerve  of  the  opposite 
side  is  exceedingly  common  during  the  height  of  the  attack, 
and  occasionally  it  shoots  into  the  lumbar  nerves  and  their 
branches,  or  even  into  more  remote  nerve  regions.  Abnormal 
sensations,  such  as  formication,  numbness,  furriness,  cold,  are 
often  felt  in  the  afiPected  extremity.  There  is  often,  also,  some 
amount  of  hypersesthesia  or  ansesthesia  in  the  area  of  the  skin 
affected  and  in  the  adjoining  parts,  as  Nothnagel  has  particu- 
larly noticed  (see  above).  Not  unfrequently  there  is  well-marked 
partial  ansesthesia  localized  in  different  parts  of  the  skin. 

Amongst  the  motor  symptoms,  the  limping  gait  and  the 
peculiar  mode  of  carrying  the  leg,  which  has  been  already 
mentioned,  are  remarkable.  Cramp  in  various  degrees  is  not 
uncommon,  sometimes  consisting  of  only  slight  fibrillar  con- 
tractions, with  moderately  painful  tension  of  the  muscles,  at 
others  rising  to  violent  tremors  and  the  most  frightful  convul- 
sions, which  increase  the  sufferings  of  the  patient  to  an  incon- 
ceivable extent.  These  symptoms  are  the  result  of  direct  or 
reflex  irritation.  Of  more  serious  importance  are  the  paretic  and 
paralytic  conditions  which  not  unfrequently  supervene.  Slight 
paresis,  weakness,  and  stiffness  are  found  in  almost  all  cases ; 
but  if  there  be  more  marked  paresis  or  absolute  paralysis  of  any 
groups  of  muscles,  it  may  be  inferred  that  serious  lesions  of  the 
nerves  are  present. 

The  xaso-motor  tropTiic  disturbances  in  sciatica  have  already 
been  discussed  in  the  general  part.  Paleness  and  coldness  of 
the  skin,  with  actual  chilly  sensations  and  numbness,  are  of 
common  occurrence  ;  in  other  cases  redness  and  heat  of  the  skin, 
with  increased  secretion  of  sweat  occur,  or  these  two  states  may 
alternate.  The  most  common  trophic  disturbance  is  simple 
moderate  atrophy  of  the  muscles,  though  a  high  degree  of 
atrophy  is  observed  only  when  there  is  at  the  same  time  well- 
marked  paralysis.    Graves  states  that  he  has  seen  hypertrophy 
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of  the  muscles ;  Anstie  lias  noticed  increased  growth  of  hair ; 
while  zoster  has  seldom  been  observed.  Flies  noticed  in  one 
instance  an  eruption  of  numerous  boils.  Braun '  has  observed 
in  several  instances  the  occurrence  of  sugar  in  the  urine  as  a 
symptom  of  sciatica. 

General  disturhance  of  the  liealtJi,  such  as  is  indicated  by- 
febrile  symptoms,  scarcely  ever  accompanies  sciatica,  yet  the 
violence  of  the  pain  may,  by  preventing  sleep  and  interfering 
with  the  appetite  and  digestion,  gradually  cause  complete  ex- 
haustion, and,  of  course,  the  various  lesions  that  occasion  the 
sciatica,  as  cancer,  caries  of  the  vertebrae,  tabes,  etc.,  may  lead 
to  general  disorder  of  the  system  of  the  most  serious  nature, 
which  cannot,  however,  be  attributed  to  the  sciatica. 

Eulenburg'  has  made  some  remarkable  statements,  at  least 
in  reference  to  the  motor  fibres,  upon  the  electric  excitability 
of  the  sciatic  nerve  in  sciatica ;  he  observed  repeated  qualitative 
changes  in  the  normal  law  of  contraction,  even  to  its  complete 
reversal,  besides  quantitative  increase  or  diminution  of  the  gal- 
vanic excitability.  I  have  not  hitherto  observed  anything  of 
this  kind,  except  when  a  serious  degree  of  paralysis  and  mus- 
cular atrophy  has  been  present,  in  which  case  these  reactions 
have  quite  a  different  significance.  The  sensibility  of  the  skin 
to  faradic  currents  is  frequently,  in  accordance  with  the  degree 
of  anaesthesia  present,  somewhat  diminished.  A  minute  investi- 
gation of  these  relations,  and  a  careful  report  of  the  observations 
made,  is  a  desideratum. 

Course^  Duration,  Terminations. 

The  disease,  as  above  stated,  usually  commences  gradually 
and  rises  to  a  certain  intensity,  at  which  it  remains  with  some 
variations  for  a  longer  or  shorter  time.  As  a  rule,  sciatica  lasts 
for  several  weeks.  It  is  rare  to  effect  a  cure  in  a  few  days,  for 
too  frequently  the  disease  persists  for  months.  The  attacks 
usually  occur  somewhat  irregularly,  and  it  is  rare  to  observe  a 
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well-marked  periodic  character  about  them.  As  a  rule,  great 
variations  occur  in  tlie  intensity  of  the  symptoms,  and  these  vari- 
ations appear  as  a  result  of  mental  emotions,  physical  exertion, 
atmospheric  variations,  low  barometric  pressure,  etc.  Improve- 
ment takes  place  quite  gradually,  and  usually  with  many  re- 
lapses. Even  when  recovery  is  complete,  the  patient  suffers  for 
a  long  time  from  the  feeling  of  a  diseased  and  weak  leg.  It 
remains  stiff,  awkward,  easily  tired,  and  the  pain  recurs  u^Don 
very  slight  provocation  ;  in  fact,  relajDses  are  very  common. 

The  duration  of  the  disease  varies  from  a  few  days  to  thirty 
years,  but  in  the  so-called  idiopathic  cases  the  usual  duration  is 
from  two  to  eight  weeks. 

The  disease  usually  terminates  in  recovery,  though  unfortu- 
nately it  is  often  only  incomplete,  the  neuralgia  indeed  disap- 
pearing, but  the  leg  remaining  stiff  and  weak,  with  atrophy,  dis- 
turbance of  the  sensibility,  and  disposition  to  relapses  ;  indeed 
the  traces  of  an  attack  are  often  perceptible  for  years.  Bad  re- 
sults are  usually  dependent  on  the  nature  of  the  primary  dis- 
ease, and  must  not  be  attributed  to  the  neuralgia. 

Diagnosis. 

The  diagnosis  of  sciatica  is  not  unfrequently  surrounded 
with  great  and  sometimes  insuperable  difficulties  ;  this  is  especi- 
ally apt  to  be  the  case  in  very  fat  persons,  in  women,  and  in  un- 
cultivated people,  who  can  give  only  an  imperfect  account  of 
their  sensations,  and  in  whom  the  results  of  examinations  are 
uncertain.  The  affection  is  most  likely  to  be  mistaken  for  mus- 
cular rheumatism  of  the  thigh  or  leg,  and  although  the  charac- 
teristic diagnostic  sign  given  by  Valleix,  that  in  rheumatism 
the  patient  indicates  the  seat  of  the  pain  with  his  whole  hand, 
whilst  in  neuralgia  he  points  to  it  with  his  finger,  does  not  hold 
good  in  all  cases,  yet  a  correct  diagnosis  may  in  general  easil}^ 
be  deduced  by  attention  to  the  already  enumerated  signs  of 
rheumatism,  viz.,  its  localization,  the  pain  produced  in  the  per- 
formance of  definite  movements,  easy  curability,  etc. 

The  diagnosis  of  sciatica  from  hip-joint  disease  is  also  \evy 
difiicult  as  well  as  important.    It  is  especially  in  the  insidious 
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and  slowly  developing  forms  of  coxitis  and  coxarthrocacia, 
which  run  on  for  a  time  without  fever,  without  perceptible  de- 
formity of  the  pelvis,  and  without  any  marked  local  sensibil- 
ity, that  errors  are  likely  to  be  made.  Positive  conclusions  can 
only  be  arrived  at  by  the  exercise  of  the  greatest  care  in  the  ex- 
amination of  the  patient.  The  position  and  mode  of  carrying 
the  leg,  the  situation  of  the  points  that  are  painful  on  pressure, 
the  absence  or  presence  of  pain  when  the  head  of  the  femur  is' 
pressed  against  the  acetabulum,  the  elongation  or  shortening  of 
the  leg,  the  configuration  of  the  lower  part  of  the  back,  the  par- 
oxysmal character  of  the  pain,  its  distribution,  and  the  condi- 
tions of  the  general  health,  are  all  circumstances  that  must  be 
carefully  considered  in  framing  the  diagnosis,  which  becomes 
still  more  difficult  in  those  cases  of  nervous  coxalgia  (hyste- 
rical articular  neurosis)  that  have  been  described  by  Brodie, 
Esmarch,  Wernher,  Stromeyer,  and  others.  The  precise  locali- 
zation of  the  pain  in  the  hip-joint,  and  the  absence  of  inflam- 
matory sjTnptoms  must  constitute  the  principal  data  on  which 
the  diagnosis  must  rest. 

The  mistake  of  confounding  sciatica  with  psoitis  can  only  be 
fallen  into  from  sheer  heedlessness. 

The  diagnosis  of  the  seat  of  the  neuralgia,  in  regard  to  the^ 
part  of  the  nerves  affected,  is  of  great  importance  ;  that  is  to- 
say,  whether  the  disease  is  seated  in  the  peripher}^,  in  the- 
plexus,  in  the  roots,  or  in  the  central  parts  of  the  nervous  sys-' 
tern.    Careful  attention  to  all  the  circumstances  will,  in  general,, 
render  it  practicable  to  make  a  correct  diagnosis  upon  this  point. 
Thus,  the  disease  will  probably  be  of  peripheral  origin  when  it  is 
localized  in  particular  branches,  and  there  are  well-niarked 
coincident  motor  and  vaso-motor  disturbances  ;  it  will  probabl,T 
be  in  the  plexus  when  the  pain  has  a  wide  distribution,  and 
when  certain  indications  are  obtained  from  an  examination  per 
rectum  or  per  vaginara  ;  again,  in  favor  of  its  originating  in  tlie 
roots  or  in  the  centres,  is  the  extension  of  the  pain  to  the  poste- 
rior branches  of  the  sacral  plexus,  its  well-marlved  lancinating- 
character  and  its  localization  in  the  bones,  and  evidence  of  other 
symptoms  of  central  disease.    The  proof  of  a  definite  locally 
acting  cause  is  of  great  value  in  the  diagnosis  of  these  several. 
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forms.  The  diagnosis  of  tlie  causes  occasioning  sciatica  must  be 
made  on  general  principles,  and  is  obviously  of  great  importance 
in  determining  the  treatment  to  be  adopted. 

Prognosis. 

The  prognosis  is  less  favorable  in  sciatica  than  in  crural  neu 
ralgia,  yet  it  is  better  than  in  most  other  forms  of  neuralgia,  in 
which  the  symptoms  are  equally  violent.  It  is  primarily  influ- 
enced by  the  cause  of  the  disease  ;  if  it  originate  in  serious  and 
incurable  lesions,  the  prognosis  is  of  course  very  bad.  Recent 
rheumatic  and  idiopathic  cases  almost  always  admit  of  a  favora- 
ble prognosis  being  given,  and  it  may  be  predicted  with  some 
certainty  that  recovery  will  take  place  in  a  very  few  weeks. 
Slowly  developing  cases,  associated  with  anaesthesia,  j)aialysis, 
and  atrophy,  are  usually  obstinate. 

The  longer  the  duration  of  the  disease  the  worse  is  the 
prognosis,  and  it  is  worse  also  as  the  age  of  the  patient  ad- 
vances. The  liability  to  relapses  should  also  always  be  boine  in 
mind. 

Treatment. 

In  this,  as  in  all  other  diseases,  the  causal  indications  of 
treatment  must  first  be  attended  to.  This  can  in  many  cases  be 
effected  by  operative  treatment,  as  by  removal  of  tumors,  coap- 
tation of  fractures,  resection  of  cicatrices,  and  removal  of  foreign 
bodies.  In  other  instances,  where  venous  stases,  constipation, 
etc.,  are  present,  good  results  may  be  obtained  from  the  employ- 
ment of  jDurgatives,  saline  waters — such  as  those  of  Kissingen, 
Homburg,  Marienbad,  Tarasp,  etc. — and  from  leeches  applied 
to  the  anus  or  periuteum.  When  the  disease  arises  from 
wounds  of  the  gluteal  region,  antiphlogistic  means  may  be 
employed,  as  cold,  abstraction  of  blood,  rest,  and  compressing 
bandages.  Plouviez  recommends  the  use  of  a  pressure-bandage 
over  the  whole  extremity  in  traumatic  neuritis  as  well  as  in 
sciatica  due  to  cicatricial  neuroma.  Wlien  the  affection  is  of 
central  origin,  the  appropriate  treatment  for  the  particular  lesion 
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present  must  be  adopted,  and  so  on.  Recent  rheumatic  cases, 
occurring  in  robust  patients,  constitute  by  far  the  majority  of 
all  the  cases  that  present  themselves  for  treatment,  and  in  these 
energetic  diaphoresis  and  derivation  by  the  skin  are  the  chief 
indications  ;  indeed,  it  is  not  uncommon  to  effect  a  perfect  cure 
of  recent  cases  in  a  few  days  by  a  thorough  sweating,  as  in  a 
vapor  or  Turkish  bath,  in  connection  with  the  application  of 
wet  cups  or  some  strong  cutaneous  irritant,  (such  as  blisters) 
and  absolute  rest.  In  chronic  rheumatic  cases,  the  iodide  of 
potassium,  and  the  indifferent  thermal  baths,  prove  service- 
able. 

The  number  of  specific  remedies  for  sciatica  is  enormous, 
and  only  the  more  important  can  here  be  mentioned.  In  slight 
cases,  cutaneous  ii-ritants  suffice  to  cure,  and  consequently  oc- 
cupy a  prominent  place  amongst  the  remedies  for  sciatica. 
Nothing  is  more  effective  than  the  application  of  flying  blisters, 
originally  introduced  by  Cotugno,  and  strongly  recommended 
by  Yalleix.  These,  which  may  be  of  the  size  of  a  visiting  card 
or  the  palm  of  the  hand,  may  be  applied  at  intervals  of  two  or 
three  days  over  the  parts  that  are  especially  painful,  and,  when 
the  blister  is  fully  formed,  the  sore  surface  may  be  allowed  to 
heal  beneath  a  simple  bandage.  The  results  are  generally  bril- 
liant, but  in  many  instances  the  pain  is  cured  only  over  the  su- 
perficies actually  covered  by  the  blisters.  Anstie  recommends 
the  application  of  the  blisters  to  the  sacrum  (blistering  of  the 
posterior  branches)  as  extremely  effective,  but  admits  at  the 
same  time  that  they  often  fail  to  relieve  the  pain  until  they  are 
applied  over  the  nerves  themselves.  Tbe  keeping  open  of  the 
blisters  by  means  of  irritating  ointments  is  not  very  advisable, 
as  the  pain  usually  returns  after  a  short  time.  Less  is  to  be  ex- 
pected from  the  slighter  cutaneous  irritants  than  from  vesicants, 
but  if  it  be  determined  to  apply  them,  sinapisms,  camphorated 
liniment,  irritating  ointments,  oil  of  turpentine,  either  alone  or 
in  combination  with  croton  oil,  mezereum,  and  the  fresh  leaves 
of  Ranunculus  acris  (an  old  and  recently  revived  popular  rem- 
edy) may  be  employed.  Betz  recommends,  as  a  very  effective 
remedy,  an  application  of  a  plaster,  composed  of  from  lifteen  to 
twonty-three  grains  of  nitrate  of  silver  mixed  with  half  an  ounce 
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of  Saffron  plaster,'  over  tlie  painful  parts.  This  may  be  allowed 
to  remain  on  till  it  falls  olf .  It  produces  strong  burning  and 
eczema,  and,  as  it  is  claimed,  causes  the  pain  to  cease  in  the 
course  of  one  or  two  days. 

In  the  more  serious  cases,  where  it  is  desii-able  to  use  more 
energetic  measures,  the  actual  cautery  is  a  sovereign  remedy, 
and  its  application  is  often  followed  by  brilliant  results.  It  is 
usually  recommended  to  cauterize  the  skin  superficially  in  trans- 
verse lines  (transcurrent  cauterization — Valleix,  Jobert) ;  while 
the  plan  of  cauterizing  more  deeply  (moxse)  and  thus  inducing 
suppuration  for  some  time  afterwards,  is  less  to  be  recommended. 
The  plan  of  establishing  issues  is  open  to  the  same  objections. 
The  actual  cautery  is  best  applied  immediately  over  the  affected 
nerves,  but  it  has  been  tried  in  remote  parts,  as  between  the  toes 
and  on  the  dorsum  of  the  foot.  The  palliative  effect  of  the  ap- 
plication of  a  thin,  blunt  cauterizer  to  the  external  ear  is  very 
remarkable,  and  has  been  corroborated  by  the  best  observers. 
Our  ignorance  of  its  mode  of  action  is  no  reason  why  it  should 
be  held  up  to  ridicule. 

In  most  cases,  and  especially  in  those  where,  from  the  nature 
of  the  primary  cause  of  the  disease,  no  complete  recovery  can  be 
anticipated,  it  is  impossible  to  dispense  with  the  use  of  nar- 
cotics. They  may  often  be  advantageously  used  to  aid  the 
action  of  the  derivative  measures  employed ;  in  many  cases  they 
constitute  the  only  satisfactory  palliative  means  we  possess. 
Nothing  remains  to  be  added  here  to  what  has  already  been 
given  in  the  general  part.'  The  subcutaneous  injections  of 
morphia  in  doses  of  from  one-sixth  to  nine-tenths  of  a  grain 
occupy  the  first  position  iu  point  of  efficiency.  The}'"  are  best 
made  in  the  neighborhood  of  the  sciatic  foramen,  or  over  one  or 
other  of  the  painful  points.  It  is  often  requisite  to  follow  out 
the  several  branches  of  the  nerves  with  the  injection,  in  order 
to  suppress  the  pain  in  all  parts,  and  hence  it  is  frequently 
advantageous  to  make  several  injections  coincidently  at  differ- 

'  The  "  Saffron  plaster,"  em-plastrum  oxycrooum  oi  the  German  Pharmacoposia,  is 
compounrled  of  yellow  wax,  resin,  Burgundy  pitch,  ammoniac,  galbauum,  turpentine, 
mastic,  myrrh,  olibanum  and  saffron. 

-  See  above,  p.  81. 
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ent  points,  and  in  double  sciatica  in  botli  legs.  If  morphia 
prove  ineffective,  atropine  may  be  tried ;  the  other  narcotics 
are,  for  the  most  part,  of  little  value.  Their  employment  in 
the  form  of  external  applications,  as  in  ointments  containing 
veratria  and  opium,  or  aconitine,  extracts  of  belladonna  or  hy- 
oscyamus,  etc.,  is  deserving  of  little  confidence.  The  method 
frequently  recommended  by  Trousseau  deserves  mention  :  to  an 
issue  on  tlie  buttock,  two  or  three  pilules  are  applied  daily, 
each  of  which  contains  three-quarters  of  a  grain  of  extract  of 
opium  and  the  same  quantity  of  extract  of  belladonna,  made  up 
with  gum  tragacanth.  The  ancestJietics — chloroform,  ether,  etc. 
— may  be  used  as  liniments,  and  especially  in  the  form  of  clys- 
ters, in  sciatica,  the  palliative  action  of  the  latter,  in  particular, 
being  very  marked. 

A  knowledge  of  the  extreme  value  of  electricity  as  a  curative 
agent  in  sciatica  is  of  recent  date,  but  has  been  carefully  investi- 
gated. It  deserves  to  be  tried  in  all  severe  cases,  and  especially 
— where  it  is  found  practicable— in  slight  and  recent  cases  ;  the 
results  in  most  instances  being  excellent.  This  is  certainly  true, 
to  a  less  degree,  of  the  faradic  current,  which  only  occasionally 
affords  good  results.  It  may  be  applied  in  the  form  of  the 
electric  brush  or  the  moxa,  or  with  moist  electrodes,  which  occa- 
sion a  strong  secondary  current  in  the  nerve  trunks.  The  action 
of  the  galvanic  current  is  much  more  energetic  and  effective  in 
sciatica,  and  from  the  concordant  results  of  electro-therapeutists 
it  appears  to  be  equally  successful  in  recent  and  in  chronic  cases, 
it  being  presupposed,  of  course,  that  the  affection  does  not  de- 
pend upon  incurable  organic  disease.'  I  have  effected  a  cure 
after  a  few  sittings  in  several  cases,"  some  of  which  were  chronic, 
though  in  other  instances  a  long-continued  course  of  treatment 
of  tliis  kind  was  requisite.  The  most  convenient  method  is  the 
application  of  descending  currents  with  stabile  electrodes,  the 
anode  being  placed  upon  the  sciatic  foramen,  or,  better  still, 
upon  the  sacrum,  and  the  cathode  upon  the  specially  painful 
parts.    It  is  often  advantageous  to  adopt  Remak's  plan,  and  to 


'  See  the  various  Manuals  on  Electrotherapeutics. 

»  See  also  Deutsclies  Archiv  f.  klin.  Med.,  Bd.  III.,  p.  342. 
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bring  separate  portions  of  the  nerves,  from  six  to  eight  inches 
in  length,  successively  under  the  inliuence  of  the  current,  begin- 
ning at  the  sacrum,  and  passing  down  to  the  foot.  A  iew  mus- 
cular contractions  are  then  excited  by  closure  of  the  current, 
■which  readily  removes  the  feelings  of  stiffness  and  weight  in  the 
leg.  Another  method,  which  has  already  been  employed  by  E.e- 
mak  under  the  name  of  circular  current,  consists  in  the  stabile 
application  of  the  anode  upon  the  trunk  of  the  nerve  and  upon 
the  painful  points.  Strong  currents  must  always  be  employed 
with  broad  electrodes,  on  account  of  the  depth  at  which  the 
nerve  lies.  The  duration  of  the  application  of  the  current 
should  be  from  five  to  ten  minutes  daily,  or  every  second  or 
third  day.  The  rule  "  treatment  in  loco  morbi"  must  obviously 
here  be  put  in  force,  and  in  certain  cases,  therefore,  the  neigh- 
borhood of  the  sacrum  and  the  vertebral  column  must  be  in- 
cluded in  the  treatment.  It  is  also  not  unfrequently  necessary 
that  in  applying  the  current  to  the  painful  nerves,  each  indivi- 
dual painful  twig  should  be  subjected  to  its  influence.  Special 
sj^mptoms,  moreover,  like  ana3sthesia,  paralysis,  etc.,  require 
special  modifications  of  treatment.  Benedict  has  recommended 
that  in  particularly  severe  cases,  one  electrode  should  be  intro- 
duced into  the  rectum,  and  the  other  placed  upon  the  sacrum, 
in  order  that  the  current  should  be  applied  as  directly  as  possi- 
ble to  the  seat  of  the  disease.  The  results  thus  obtained  in  one 
case  were  very  satisfactory.  The  plan  repeatedly  recommended 
by  Ciniselli,'  of  the  continuous  application  of  a  single  galvanic 
element — one  zinc  and  one  copper  plate  connected  by  a  wire — 
to  the  affected  limb,  is  worthy  of  trial.  Such  plates  can  be 
adapted  to  any  part  of  the  skin,  and  may  be  worn  for  hours  or 
for  days  together.  The  results  are  in  many  instances  remark- 
able. 

When  all  these  means  fail,  recourse  may  be  had  to  specifics. 
The  number  of  these  is  very  great,  and  a  few  may  without  diffi- 
culty be  selected,  the  use  of  which  has  been  followed  b}^  good 
results.  Foremost  amongst  these  is  rectified  oil  of  turpentine. 
This  has  been  very  generally  recognized  as  an  effective  remedy 


>  See  Virchow-Hirsch,  Jahresbericht  iiber  Electrotherapie,  1867  and  1872. 
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for  150  years,  though  the  precise  indications  for  its  exhibition 
have  never  yet  been  laid  down.  This  much  is  certain,  tliat 
whilst  in  some  cases  it  proves  extremely  serv^iceable,  in  others  it 
is  useless.  It  has  been  especially  recommended  by  Martinet, 
Recamier,  and  others,  and  may  be  prescribed  in  various  forms, 
as,  for  example,  combined  with  honey  in  the  proportion  of  one 
part  of  oil  of  turpentine  to  fifteen  of  honey,  two  or  three  table- 
spoonfuls  being  taken  daily.  An  agreeable  mode  of  taking 
it  is  in  the  form  of  the  gelatine  capsules,  each  containing  about 
fifteen  grains,  and  of  which  from  three  to  twelve  may  be  taken 
daily  at  meal  times.  The  good  results  are  generally  perceptible 
in  the  course  of  a  few  days.  After  turpentine,  arsenic  is  cele- 
brated for  its  efScacy.  From  quinine  little,  as  a  rule,  is  to  be 
expected  ;  it  has  been  given  without  effect,  even  in  tj^pical  cases. 
Iodide  of  potassium  is  very  useful  in  many  cases.  Mercurial 
preparations,  especially  corrosive  sublimate,  ergot,  bromide  of 
potassium,  cod-liver  oil,  need  only  be  mentioned,  but  it  may  be 
added  that  the  ancients  regarded  music  as  a  remedy  for  sciatica 
— certainly  without  any  conception  of  the  achievements  of  the 
most  modern  school  of  music. 

While  but  little  dependence  can  be  placed  upon  the  remedies 
we  have  just  enumerated,  the  various  kinds  of  baths  will  be 
found  to  afford  additional  and  very  important  means  of  cure  for 
sciatica.  It  may,  however,  first  be  observed  that  the  persistent 
application  of  heat  has  been  found  useful.  Plouviez  recom- 
mends the  application  of  poultices  (at  a  temperature  of  from 
104°  to  122°  Fahr.)  to  the  affected  leg.  The  indifferent  thermal 
baths  enjoy  the  greatest  repute,  and  there  can  be  no  doubt  that 
many  severe  and  obstinate  forms  of  sciatica  have  been  cured  at 
Teplitz,  Gastein,  Wildbad,  Ragatz,  Wiesbaden,  and  Baden-Ba- 
den. We  possess,  however,  no  precise  indications  in  regard  tO' 
their  use,  but  chronic  rheumatic  forms  are  probably  the  most 
likely  to  be  benefited.  Good  results  have  also  been  obtained 
from  mud  baths.  The  favorable  infiuence  of  the  cold-water 
treatment,  vigorously  carried  out,  is  indubitable,  even  when  the 
cases  are  very  severe  and  obstinate.  The  warning  of  Romberg 
against  this  method  of  cure  has  been  found  to  be  uncalled  for. 
Sea-water  baths  have  also  been  found  serviceable.     It  need 
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scarcely  be  added  that  all  these  forms  of  baths  must  be  selected 
in  accordance  with  the  special  circumstances  of  the  case. 

Surgical  operations  (at  least  on  the  main  nerve  trunks)  can 
only  be  undertaken  in  cases  that  are  perfectly  desperate ;  they 
may,  however,  be  performed  on  the  smaller  sensory  branches 
without  fear,  but  resections  of  the  sciatic  nerve  itself,  or  of  its 
two  terminal  branches,  should  be  carefully  considered  before 
being  undertaken,  on  account  of  the  subsequent  paralysis,  which 
is  generally  incurable.  Sufficiently  strong  reasons  for  the  opera- 
tion may,  it  is  true,  be  present,  and  it  has  been  performed  with 
success.  The  decision  must  rest  on  general  grounds.  Patruban 
has  recently  published  a  case  of  obstinate  sciatica,  in  which  he 
adopted,  v/ith  good  results,  the  plan  suggested  by  Nussbaum  of 
cutting  down  upon  and  stretching  the  sciatic  nerve  ;  in  this  case 
the  power  of  voluntary  control  over  the  movements  of  the  limb 
remained  unaffected.  Further  observations  must  demonstrate 
the  applicability  of  this  bold  operation. 

Little  need  be  said  in  regard  to  the  dietetic  treatment  of 
those  who  are  suffering  from  sciatica,  as  this  will  naturally  de- 
pend upon  the  conditions  peculiar  to  each  individual  case.  In 
all  cases,  however,  the  most  important  accessory  means  of  aid- 
ing recovery  is  rest  in  the  recumbent  position.  Care  should  also 
be  taken  that  the  bowels  are  evacuated  regularly. 


Neuralgia  Pudendo-licEmorrlioidalis,  and  Neuralgioi  of  the 
External  Generative  Organs  generally. 

The  rarity  and  unimportance  of  the  neuralgise  included  under 
the  head  of  neuralgia  pudendo-hemorrhoidalis  render  it  unneces- 
sary to  enter  into  any  minute  details  in  regard  to  their  sjnnp- 
toms.  The  principal  region  of  distribution  of  this  nerve  is  in  the 
external  genital  organs.  These  parts,  however,  receive  sensory 
nerves  from  so  many  different  sources  that  it  is  quite  impractica- 
ble to  consider  the  neuralgia;  of  the  several  nerve  regions  sepa- 
rately. Moreover,  the  sympathetic  plexus  of  nerves  plays  an 
essential  though  not  very  precisely  limited  part  in  the  innerva- 
.  tion  of  the  external  generative  organs,  and  the  difficulty  of  giv- 
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ing  an  exact  account  of  tlie  affection  is  thus  considerably  in- 
creased. It  will  probably  therefore  be  sufficient  to  consider 
these  rare  affections  very  briefly,  in  order  to  afford  at  least  some 
guidance  to  the  physician  who  may  happen  to  meet  with  them. 
The  pathology  and  treatment  of  these  neuralgise  are  still  ex- 
ti-emely  defective. 

The  following  are  the  sensory  nerves  supplying  the  external 
generative  organs  and  neighboring  parts :  the  ilio-inguinal  and 
external  spermatic  nerves,  supplying  the  mons  veneris ;  the  ex- 
ternal spermatic,  the  posterior  scrotal  nerves  (branches  of  the 
pudendo-ha3morrhoidalis),  and  the  inferior  long  pudendal  (a 
branch  of  the  posterior  cutaneus  femoralis)  suppljdng  the  scro- 
tum and  labia  majora  ;  the  dorsalis  penis  and  clitoridis  (a  branch 
of  the  pudendo-haemorrhoidalis),  and  the  branches  from  the 
plexus  cavernosas  sympathici,  supplying  the.  penis  and  the  clito- 
ris ;  the  dorsalis  penis  and  the  posterior  scrotal  nerves,  sup- 
plying the  urethra ;  sympathetic  branches  from  the  sympa- 
thetic plexuses  which  surround  the  vas  deferens  and  spermatic 
cord,  supplying  the  vas  deferens  and  the  testes ;  and,  lastly, 
branches  from  the  external  htemorrhoidal,  and  from  the  peri- 
neal nerve,  suppljdng  the  perinEeum  and  the  neighborhood 
of  the  anus. 

It  thus  appears  that  the  external  genitals  may  participate  in 
neuralgise  affecting  a  variety  of  nerves,  as  in  cases  of  lumbo- 
abdominal  neuralgia,  in  sciatica,  and  in  neuralgia  of  the  pu- 
dendo-hsemorrhoidal  nerve.  Little  is,  however,  known  in  regard 
to  this  point.  It  is  only  in  lunibo-abdominal  neuralgia  that 
this  j)articipation  of  the  external  genitals  in  the  pain  constitutes 
so  prominent  a  symptom  as  to  receive  notice.  This  also  is  a  sub- 
ject requiring  further  investigation. 

Isolated  neuralgise  of  the  genitals,  analogous  to  mastodynia 
in  intercostal  neuralgise,  are,  however,  sometimes  encountered. 
Several  nerve  regions  are  usually  affected,  and  the  determina- 
tion of  the  particular  nerves  implicated  is  very  difficult.  The 
following  forms,  founded  on  reports  of  cases,  may  perhaps  be 
distinguished : 

Neuralgia  of  the  penis  and  glans  penis.  This  has  its  seat  in 
the  glans  penis,  and  extends  to  the  root  of  the  organ.    The  pain 
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may  be  very  violent,  lancinating,  and  burning,  and  is  usually 
increased  in  passing  water,  or  by  sexual  intercourse,  and  is  fre- 
quently accompanied  by  priapism  and  frequent  ejaculations  ;  it 
is  often  unilateral.  A  case  recorded  by  Li egey  (loc.  cit.)  be- 
longs to  this  form,  and  I  have  seen  a  similar  case,  which  lasted 
for  several  years,  and  resisted  all  treatment. 

Neuralgia  scrotalis  (labialis)  is  one  of  the  commonest  symp- 
toms in  lumbo-abdominal  neuralgia,  and  presents  the  same 
characteristics.  It  is  termed  neuralgia  ileo-scrotalis  by  Chaus- 
sier.  The  scrotum  or  labium  majus  is  often  extremely  tender  to 
the  touch. 

Neuralgia  uretliralis.  In  this  affection  the  patient  exper- 
iences burning  pain  in  the  urethra,  which  is  especially  apt  to 
occur  when  the  urine  is  voided  drop  by  drop,  and  is  usually 
accompanied  by  increased  desire  to  urinate.  The  introduction 
of  a  catheter  is  both  difficult  and  ver}^  painful.  It  is  often  an 
early  symptom  of  tabes  dorsalis,  but  it  may  also  result,  accord- 
ing to  Eisenmann,  from  catching  cold  or  from  morbid  conditions 
of  the  urine. 

Neuralgia  spermatica.  This  is  characterized  by  violent 
intermitting  pain  in  the  testis  and  epididymis,  which  radiates 
along  the  spermatic  cord  and  often  down  upon  the  thigh.  At 
the  same  time  these  parts  become  extremely  sensitive  to  pres- 
sure (Cooper's  "irritable  testis")  and  are  liable  to  periodic  en- 
largement. The  attacks  are  not  unfrequently  accompanied  by 
general  malaise  and  vomiting.  The  affection  is  usually  limited 
to  one  side  only,  and  occurs  chiefly  in  3^oung  persons.  Opin- 
ions are  divided  in  regard  to  the  seat  of  the  affection  ;  Valleix 
and  d'Axthrey  consider  it  to  be  a  form  of  lumbo-abdominal  neu- 
ralgia, whilst  most  German  authors  (Romberg,  Hasse,  and  Eu- 
lenburg)  regard  it  as  a  sympathetic  neuralgia.  The  latter  opin- 
ion seems  to  be  probable,  since  the  testis  receives  its  nerve-supply 
almost  exclusively  from  the  sympathetic,  and  since  also,  from 
the  very  mode  of  its  development  in  the  foetus,  it  can  hardly 
obtain  any  branches  from  the  scrotal  nerves  (see  the  Diseases  of 
the  Sympathetic  Nerve). 

Under  the  head  of  neuralgia  ano-vesicalis,  Dardel  has 
described  certain  morbid  sensations  in  the  region  of  the  coccj^x, 
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wliicli  are  associated  with  liypersesthesia  (or  sometimes  with 
aiifBsthesia)  of  the  skin  of  the  perineal  region,  with  cramp-like 
contraction  of  the  sphincter  ani  and  of  the  bladder,  and  with  dif- 
ficulty of  micturition.  Weir  Mitchell  has  described  a  similar 
affection  under  the  name  of  "  anal  and  perineal  neuralgia.'"  It 
occurs  especially  in  patients  suffering  from  tabes  and  in  onan- 
ists, frequently  also  after  coitus. 

The  treatment  of  all  these  affections  must  be  conducted  on 
general  principles.  The  milder  forms  usually  yield  to  the 
ordinary  treatment  for  neuralgia,  whilst  the  severer  forms  often 
prove  intractable  under  every  plan  of  treatment.  Narcotics  are 
generally  employed  both  internally  and  externally,  but  best  ac- 
cording to  the  hypodermic  method.  Specifics  (arsenic,  quinine, 
bromide  of  j)otassium,  oil  of  turpentine,  etc.)  cannot,  in  general, 
be  dispensed  with.  We  do  not  possess  a  sufficient  number  of 
data  to  enable  us  to  judge  of  the  value  of  electric  treatment. 
Operative  proceedings  (and  even  castration)  have  now  and  then 
been  tried,  in  neuralgia  spermatica,  and  occasionally  with  suc- 
cess. 

g.  Neuralgia  of  the  Coccygeal  Plexus — Coccygodynia. 

The  coccygeal  nerves  are  distributed  in  the  skin  over  the  coc- 
cyx and  in  the  adjoining  soft  parts.  Whether  they  can  be  the 
seat  of  a  true  neuralgia,  appears  still  to  be  doubtful,  though  a 
certain  number  of  the  cases  described  by  Simpson"  under  the 
term  "  coccyodynia "  are  probably  of  a  neuralgic  character. 
The  chief  symptom  of  this  coccygodynia  is  pain  felt  in  the 
region  of  the  coccyx  in  sitting  and  walking,  and  frequently  also 
in  micturition  and  defecation,  if  at  these  times  the  patient  strain 
hard.  Pressure  upon  the  coccyx  and  movement  of  it  with  the 
finger  also  induce  pain.  The  affection  may  last  for  many  years, 
and  is  almost  always  observed  in  women,  in  whom  it  occurs 
eitlier  in  consequence  of  injury  to  the  coccyx,  as  by  a  fall  or 
during  a  severe  labor,  or  after  catching  cold  ;  it  frequently  also 


'  Philadelphia  Med.  Times.  1873. 

'  Med.  Times  and  Gazette,  July,  1859. 
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seems  to  originate  spontaneously.  The  probable  cause  of  the 
pain  is  the  tension  of  the  muscles  inserted  into  the  coccyx, 
owing  to  the  fact  that  the  bone  itself  or  its  fibrous  investment  is 
the  seat  of  inflammatory  irritation  (or  perhaps  to  the  fact  that 
the  coccygeal  nerve  is  neuralgically  affected  ?). 

In  cases  where  the  neuralgic  character  of  the  disease  is  well 
marked,  anti-neuralgic  treatment  may  be  successful.  Thus 
Seeligmuller  '  cured  a  case  which  had  lasted  for  many  years  by 
faradization,  but  this  mode  of  treatment,  as  a  rule,  is  futile,  and 
a  cure  can  only  be  looked  for  through  operative  means.  This 
consists  in  completely  separating  the  coccyx  from  all  fibrous 
'  and  muscular  fibres  that  are  connected  with  it,  which  may  be 
accomplished  by  subcutaneous  section  with  a  tenotomy  knife, 
without  much  pain  or  hemorrhage,  and  has  proved  successful  in 
many  cases.  If,  however,  this  fails,  the  coccyx  must  be  extir- 
pated. 

APPENDIX. 

Articular  Neuralgia.— Hysterical  Affections  of  the  Joints.— Neuroses  of  the 

Joints. 

J3.  Brodie,  Diseases  of  the  Joints,  3d  edit.  London,  1822. — Brodie,  Lectures  Ulus- 
tnitive  of  certain  Local  Nervous  Affections,  1837.  Translated  into  German  by 
Kiirschuer.  Marburg,  1838. — Stromeyer,  Handbucli  der  Chirurgie.  Freiburg 
1844. —  Volkmann,  in  Pitha  and  Billrotli's  Chirurgie  Band  U.,  Heft  2,  p.  678, 
1872. — Esmarch,  uber  Gelenkneurosen,  1872. —  Wernher,  iiber  Nervose  Coxalgie, 
Dtsche  Zeitschr.  f.  Chir.  I.,  1872. — Stromeyer,  Erfaliruugen  iiber  Localneurosen, 
Hannover,  1878. —  0.  Berger,  Zur  Lehre  v.  d.  Gelenkneuralgien,  Berl.  klin. 
Woch.,  1873,  Nos.  22-24.  Records  of  Cases  will  be  found  in  JFirsch,  Spinal- 
neurosen,  1843;  Barwell,  Diseases  of  the  Joints,  1805;  Marion  Sims,  Clinical 
Notes  on  Uterine  Surgery,  New  York,  1871;  Skey,  On  Hysteria,  1867;  Bene- 
dict, Electrotherapie,  1868. 

Brodie  was  the  first  to  caU  attention  to  certain  painful  affec- 
tions of  the  joints  which  closely  resembled  neuralgia,  and  in 
which  both  careful  observation  and  the  course  of  the  disease  ren- 
dered it  almost  perfectly  certain  that  there  were  no  organic 
changes  in  the  joint.     This  celebrated  English  surgeon  gave  it 
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as  his  opinion  tliat  at  least  four-liftlis  of  all  the  articular  affec- 
tions occurring  among  women  of  the  higher  classes  are  of  this 
nature — a  statement  that  has  recently  been  corroborated  by 
Esmarch.  As  this  affection  occurs  chiefly  in  association  with 
well-marked  hysterical  phenomena,  it  has  been  customary  to  des- 
ignate it  by  the  term  "hysterical  joint  disease;"  but  this  term  not 
being  applicable  to  all  cases,  Esmarch  has  proposed  the  more 
general  term  "articular  neurosis,"  whilst  Berger  has  decided 
in  favor  of  the  term  "articular  neuralgia"  as  the  one  which 
best  expresses  the  essential  features  of  the  disease. 

It  cannot  be  denied  that  this  affection  presents  very  marked 
analogies  to  true  neuralgia,  and  that  it  has  been  regarded  as 
such  by  most  authors  ;  quite  recentl}'^,  too,  Esmarch  has  express- 
ed himself  in  favor  of  this  view,  whilst  Berger  has  adduced  some 
ver}-  strong  evidence  showing  that  the  affection  is  in  reality  a 
neuralgia.  Nevertheless,  the  limitation  of  the  pain  to  special 
nerves,  which  is  so  characteristic  a  feature  of  other  neuralgise, 
is  here  absent,  for  most  joints  receive  their  nerve  supply  from 
different  sources  (the  hip- joint,  for  example,  being  supplied  by 
the  crural,  obturator,  and  sciatic  nerves,  and  the  knee-joint  by 
the  crural,  obturator,  peroneal,  and  tibial  nerves).  On  the  other 
hand,  the  functional  unity  of  the  sensory  nerves  affected  may 
explain  the  circumstance  of  their  being  coincidently  diseased,  es- 
pecially in  those  individuals  who  are  predisposed  to  neuralgia  ; 
and  besides,  it  has  not  as  yet  been  demonstrated  that,  in  articu- 
lar neuralgia,  all  the  nerves  distributed  to  the  particular  joint 
affected  are  implicated. 

Articular  neuralgia  has  received  but  little  attention  i~n  Ger- 
many, and  one  would  easily  be  tempted  to  accejot  as  true  the 
statement  that  it  is  frequent  in  England,  but  rare  in  Germany, 
were  it  not  that  both  Esmarch  and  Stromeyer  have  adduced 
many  examples  from  their  own  experience,  which  corroborate 
the  statements  of  Brodie  in  regard  to  this  affection.  The  great 
practical  importance  of  the  subject — for  a  misapprehension  of 
the  nature  of  the  disease  may  be  attended  wdth  serious  conse- 
quences to  the  patient — will  justify  the  introduction  of  a  short 
sketch  of  articular  neuralgia  in  this  place. 
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Etiology. 

Women  exliibit  a  decided  predisposition  to  the  disease,  the 
largest  contingent  of  cases  being  supplied  by  young  ladies  in 
the  better  ranks  of  society,  who,  as  a  result  of  their  irrational 
mode  of  life — party-going  and  attendance  upon  nocturnal 
amusements,  as  well  as  improper  diet,  insufficient  physical  ex- 
ertion, coddling,  and  over-indulgence — get  their  nervous  sj's- 
tems  into  a  state  of  irritable  weakness  which  is  a  very  fruitful 
source  of  hysterical  symptoms  and  hysteria.  At  all  events  hys- 
teria— however  it  may  originate — strongly  predisposes  to  articu- 
lar neuralgia.  All  depressing  and  deep-seated  emotions,  as  well 
as  large  or  frequently  repeated  losses  of  blood,  appear  to  act  in 
the  same  way.  It  must  not,  however,  be  overlooked,  that  per- 
fectly healthy  and  robust  patients,  maid  servants,  etc.,  and  even 
occasionally  men,  become  the  subjects  of  this,  as  they  may  of 
other  forms  of  neuralgia. 

Amongst  the  exciting  causes  of  the  disease,  mechanical  and 
traumatic  agencies  occupy  the  foremost  place  ;  slight  contusions 
and  distortions  of  the  joints,  such  as  frequently  occur  in  falling 
or  upon  being  struck  while  dancing,  or  skating,  or  in  mountain 
climbing,  may,  after  the  immediate  effects  of  the  injury  have 
subsided,  leave  articular  neuralgia  behind  them,  especially  if 
an  aimless,  varying,  and  too  debilitating  treatment  have  been 
adopted.  Violent  emotions,  fright,  fear,  etc.,  not  unfrequently 
cause  articular  neuralgia.  Anxiety  in  regard  to  some  relative 
who  is  suffering  from  serious  articular  disease,  and  the  dread 
of  falling  a  victim  to  the  same  disease,  may  be  the  cause  of  ar- 
ticular neuralgia.  Catching  cold  has  sometimes  proved  a  cause. 
Irritation  of  the  abdominal  viscera  from  some  article  of  food  that 
has  been  taken,  and  all  sorts  of  pathological  conditions  have 
been  recorded  as  causes,  the  urinary  and  sexual  organs  being 
particularly  fruitful  in  this  respect  (see  cases  by  Esmarch,  Stro- 
meyer,  Sims,  and  others).  The  numerous  connections  that  ex- 
ist between  the  pelvic  plexuses  of  the  sympathetic  and  the  sacral 
and  lumbar  plexuses,  perhaps  afford  the  key  to  this  fact. 
Direct  mechanical  irritation  of  the  nerves  supplying  the  joint 
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has  likewise  been  observed  as  a  cause  ;  thus  in  one  case  of  neu- 
ralgia of  the  knee-joint  an  aneurism  was  evidently  the  cause. 
Lastly,  articular  neuralgia)  frequently  occur  after  acute  diseases, 
and  Berger  has  noticed  that  it  may  constitute  a  symptom  of 
certain  diseases  of  the  central  nervous  system  (as  of  hemiplegia, 
tabes,  etc.). 

Symptoms. 

The  disease  usually  comes  on  without  any  premonitory 
symptoms,  and  may  supervene  quite  suddenly.  Usually,  how- 
ever, it  develops  gradually  from  slight  beginnings  to  the  more 
severe  grades. 

The  principal  symptom  is  more  or  less  acute  pain,  which  is 
described  as  dragging,  tearing,  stabbing,  etc.,  in  character,  and  is 
not  always  limited  to  the  affected  joint,  but  radiates  from  it  in 
various  directions.  Thus,  for  example,  in  articular  neuralgia  of 
the  hip-joint  the  pain  extends  downwards  to  the  knee,  in  neu- 
ralgia of  the  knee-joint,  upwards  and  downwards  along  the  dif- 
ferent nerves  implicated.  The  pain  occurs  chiefly  in  parox- 
ysms, presenting  very  well-marked  exacerbations  and  remis- 
sions ;  it  is  most  violent  in  the  evening,  and  least  so  in  the  morn- 
ing. As  a  rule  the  sleep  is  not  disturbed  by  it,  while  just 
the  opposite  is  true  of  the  pain  in  inflammation  of  the  joints. 
When  the  patient  has  once  fallen  asleep,  he  sleeps  through  the 
night.  Diversion  of  the  mind  to  other  objects,  and  in  some  cases 
"walking  about  diminishes  the  pain.  The  pain  is  often  augmented 
during  the  catamenial  period,  but  it  often  also  disappears  at  this 
time. 

Objective  examination  of  the  affected  joint  yields  very  little 
information.  It  is  not  swollen,  and  is  often  seen  less  in  girth 
tlian  the  opposite  one ;  its  temperature  is  not  increased,  and 
there  is  no  shortening  of  the  limb  ;  on  the  other  hand,  there  are 
various  symptoms  that  we  are  accustomed  to  meet  with  in  neu- 
ralgia. In  tlic  first  place,  the  joint  is  extremely  sensitive  and 
tender,  and  especially  so  at  certain  points ;  these  are  the  pain- 
ful points.  Such  points  are  found  over  the  hip-joint,  between 
the  trochanter  major  and  the  tuberosity  of  the  ischium,  near  the 
anterior  superior  spinous  process  of  the  ilium,  over  the  knee- 
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joint  (along  the  inner  border  of  the  patella  and  over  the  internal 
condyle),  in  the  popliteal  region  over  the  head  of  the  fibula, 
over  the  ankle-joint  (behind  the  outer  and  inner  ankle  bones), 
over  the  shoulder-joint  (over  the  brachial  plexus  above  and 
below  the  clavicles  and  in  the  axilla),  over  the  elbow-joint  (over 
the  external  condyle  and  head  of  the  radius),  in  the  wrist-joint 
(over  the  styloid  process  of  the  ulna),  over  the  vertebral  joints 
and  over  the  spinous  processes  (and  here  it  should  be  mentioned 
that  it  is  probable,  though  not  easy  to  demonstrate  positively, 
that  some  of  the  cases  described  as  cases  of  "  spinal  irritation," 
belong  to  the  category  of  articular  neuralgia). 

In  addition  to  the  painful  points,  there  is  also  usually  a  very 
well-marked  diif  used  hyperalgesia  of  the  skin  covering  the  joint, 
and  it  is  a  special  characteristic  of  the  disease  and  one  of  diag- 
nostic importance  that  in  such  patients  slight  contact  of  the 
skin,  or  the  raising  of  a  fold  of  skin,  is  much  more  j)ainful 
than  firm  pressure  over  the  joint  itself ;  in  accordance  with 
this  also  is  the  fact  that  pressing  the  two  surfaces-  of  the 
articular  extremities  against  each  other  produces  comparatively 
little  pain. 

Anaesthesia  of  the  surrounding  skin  is  sometimes  noticed, 
though  rarely  (Boddfert,  Berger). ,  Berger  has  also  observed 
parjBsthesice  (sensation  of  burning,  formication). 

The  most  common  concomitant  motor  plienomena  are  cramp- 
like or  convulsive  movements  of  various  kinds,  viz.  spasmodic 
muscular  contractions,  which  cause  the  limbs  to  assume  unna- 
tural positions,  and  which  may  even  increase  to  such  a  degree 
as  to  cause  persistent  contractions  (such  conditions  are  most 
frequently  met  with  in  neuralgia  of  the  hip-joint).  In  other 
cases  quivering  and  tremors  as  well  as  convulsions  may  oc- 
cur. A  marked  feeling  of  debility  is  often  present,  but  rarely 
actual  paralysis.  Wernher,  however,  has  described  a  series 
of  well-marked  paralytic  conditions  (and  cramps)  as  occur- 
ring in  nervous  coxalgia,  though  some  of  his  cases  appear  to 
have  been  slight  forms  of  true  inflammatory  disease  of  the  hip- 
joint. 

y aso-motor  disturhances  are  very  common,  and  may  occa- 
sionally lead  to  a  false  diagnosis.    The  rapid  and  not  unfre- 
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quently  regular  alternation  of  congestion,  redness,  and  heat, 
on  the  one  hand,  and  ansemia,  pallor  and  coldness  of  the 
sldn  about  the  joint,  on  the  other,  is  a  characteristic  feature  of 
the  disease.  A  considerable  degree  of  turgescence  of  the  skin, 
amounting  even  to  doughy  swelling,  may  be  present,  and 
Brodie  describes  the  occasional  occurrence  of  a  large  urticaria- 
like wheal  (Quaddel)  over  the  whole  joint,  in  which  he  sought 
in  vain  for  pus. 

Amongst  trophic  disturbances  wasting  of  the  corresponding 
limb,  due  to  atrophy  of  the  muscles  moving  the  joint,  is  alone 
perceptible.  Wernlier  describes  an  arrest  of  growth  of  the 
whole  extremity  in  young  persons,  and  refers  it  to  the  implica- 
tion of  trophic  nerves. 

The  functional  disturbances  of  the  affected  joint  are  always 
well  marked,  the  most  prominent  being  immobility  and  weak- 
ness. The  patient  avoids  moving  the  joint  as  much  as  possible 
on  account  of  pain,  and  keeps  the  limb  usually  fixed  in  the 
extended  position — a  feature  which  distinguishes  this  trouble 
from  one  of  an  inflammatory  nature.  Passive  movements  are 
often  impracticable  on  account  of  the  muscular  tension,  and 
the  trouble  may  thus  be  mistaken  for  anchylosis.  The  diag- 
nosis may  be  established  while  the  patient  is  under  the  influence 
of  chloroform,  when  the  free  mobility  of  the  joint  becomes  evi- 
dent. Esmarch  remarks  that  a  creaking  noise  may  often  be 
noticed  in  the  joint. 

The  foregoing  account  will  suiSciently  justify  the  retention  of 
tliis  affection  amongst  neuralgic  diseases,  since  it  presents  all  the 
symptoms  by  which  they  are  characterized.  In  fact,  almost  all 
authors  from  Brodie  downwards,  and  especially  Esmarch  and  O. 
Berger,  hold  this  view.  Volkmann  alone  is  somewhat  more 
reserved  in  his  opinion  regarding  this  point. 

Articular  neuralgia  may  occur  in  any  joint,  tliough  it  is  far 
more  frequent  in  the  knee  and  in  the  hip  than  elsewhere,  and 
according  to  the  estimates  of  Esmarch  about  twice  as  frequently 
in  the  knee  as  in  the  hip.  The  wrist,  ankle,  and  shoulder  are, 
however,  not  rarely  attacked,  and  even  occasionally  the  small 
joints  of  the  finger  and  of  the  metacarpus.  The  pain  in  these 
cases  is  generally  violent  and  runs  along  the  digital  nerves.  As 
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a  rule,  one  joint  only  is  affected,  rarely  two  or  more,  tliongli  this 
lias  been  occasionally  observed. 

COURSE. 

Tlie  course  of  the  disease  is  usually  very  uncertain,  and  in 
hysterical  patients  often  defies  all  estimates  regarding  it.  Great 
variations  occur,  which  may  be  occasioned  by  the  most  diverse 
external  influences.  Thus,  for  example,  complete  and  sudden 
recovery  often  follows  some  230werful  mental  excitation,  as  a 
fall  from  a  horse,  attendance  upon  a  ball  or  wedding,  the  occur- 
rence of  pain  in  some  other  part  of  the  body,  or  the  superven- 
tion of  another  disease.  The  course  may,  however,  also  be  very 
obstinate  and  protracted,  the  patient  being  confined  to  her  bed 
for  years,  a  torment  to  herself  and  to  all  around  her  ;  contrac  • 
tions  and  paralysis  also  sometimes  occur,  and  the  patient  may 
become  subject  to  premature*  marasmus.  When  the  nervous 
system  is  otherwise  healthy,  the  course  is  usually  simpler  than 
in  ordinary  neuralgia,  and  after  it  has  lasted  for  a  variable 
period,  recovery  gradually  takes  place. 

DiAGisrosis. 

The  diagnosis  is  often  beset  with  no  small  difficulties  because 
it  is  frequently  quite  impossible  to  determine  whether  we  are 
dealing  with  a  case  of  neuralgia  or  with  the  earliest  stages  of 
inflammation  or  caries.  Esmarch  admits  that  he  has  often 
regarded  commencing  caries  sicca  of  the  joint  for  some  time  as 
articular  neuralgia.  This  is,  of  course,  a  matter  of  immense 
importance  in  its  bearings  upon  the  question  of  treatment.  The 
differentiation  between  the  two  is  rendered  more  difiicult  when 
the  neuralgic  symptoms  have  developed  from  unmistakable 
inflammatory  states. 

If  we  are  dealing  vs^ith  a  well-marked  hysterical  patient,  in 
whom  all  the  indications  of  a  high  degree  of  nervous  excitabil- 
ity are  present,  the  diagnosis  is  materially  facilitated.  But 
if  this  be  not  the  case,  and  indeed  in  all  instances,  the  diag- 
nosis will  rest  upon  the  remarJcable  disproportion  between  the 
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molence  and  duration  of  the  affection  and  tlie  small  amount  of 
local  disease  (Esmarcli).  In  every  case  of  this  kind  the  exami- 
nation must  be  very  careful  and  precise,  and  we  can  only 
decide  that  the  case  is  one  of  neuralgia,  when  the  pain  occurs 
in  paroxysms,  when  it  is  for  the  most  part  absent  at  night,  when 
it  can  be  made  to  disappear  by  diverting  the  attention  of  the 
patient,  when  it  is  not  increased  by  pressing  the  articular  sur- 
faces against  each  other,  wlien  painful  points  and  cutaneous 
hyperfesthesia  are  present,  when  there  are  vaso-motor  pheno- 
mena, and  finally  when  rest,  abstraction  of  blood,  fixation  of 
the  joint  rather  do  harm  than  good.  On  the  other  hand,  we 
may  diagnosticate  an  articular  inflammation,  when  there  is  dis- 
tinct and  persistent  swelling,  when  pain  is  experienced  on  press- 
ing the  ends  of  the  bones  together,  when  the  joint  is  kept  par- 
tially bent,  when  there  are  febrile  symptoms,  when  cold, 
abstraction  of  blood,  the  application  of  a  plaster  of  Paris 
bandage,  etc.,  produce  decided  benefit.  In  many  cases  chloro- 
form narcosis  proves  very  useful  in  establishing  the  diagnosis, 
and,  in  addition,  sometimes  causes  the  pain  in  neuralgia  to  dis- 
appear for  some  time ;  the  same  is  true  also  of  subcutaneous 
injections  of  morphia. 


In  forming  a  prognosis,  not  the  local  disorder  alone,  but  the 
general  condition  and  method  of  life  of  the  patient  must  be  con- 
sidered. If  she  is  young  and  robust,  and  not  of  a  nervous  tem- 
perament, the  prognosis  is  favorable ;  on  the  contrary,  if  she  is 
highly  nervous  and  hysterical,  the  prognosis  is  doubtful  or  rela- 
tively worse  in  proportion  as  the  conditions  occasioning  or  lead- 
ing to  the  disease  are  difficult  to  remove,  in  proportion  as  the 
obstacles  to  placing  the  patients  under  favorable  conditions  are 
great,  and  in  proportion  as  the  intelligence  and  mental  energy 
required  to  cany  out  an  appropriate  plan  of  treatment  are  small. 
These  general  observations  must  serve  to  indicate  the  points  by 
which  the  prognosis  must  be  guided. 


Prognosis. 
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Treatment. 

After  what  has  been  said  in  regard  to  the  nature  and  pa- 
thogenesis of  the  disease,  it  stands  to  reason  that  in  most  cases 
the  treatment  must  be  chiefly  directed  to  the  general  health  of 
the  patient ;  permanent  recovery  can  only  be  expected  after  the 
removal  of  the  cause  of  the  disease.  The  treatment  should  at 
first  be  of  a  general  tonic  character,  and  should  be  directed 
to  the  removal  of  the  hysteria  and  allied  nervous  conditions. 
Hence  iron  and  quinine,  change  of  air  and  scene,  a  residence  in 
some  mountainous  region,  a  cold-water  cure,  ferruginous  and 
brine  baths,  and  especially  sea  bathing,  prove  extremely  useful ; 
hence,  too,  diversions  of  the  mind,  pleasant  occupations,  travel- 
ing, and  removal  from  home  influences,  which  may  be  of  an  irri- 
tating and  depressing  nature,  in  many  instances  act  favorably. 
Tact  and  discretion  are  required  on  the  part  of  the  medical 
attendant  to  fulfil  these  indications,  but  such  measures,  judi- 
ciously insisted  on,  will  sometimes  promptly  effect  improvement 
or  recovery.  In  proof  of  this  the  instructive  cases  of  Brodie, 
Esmarch,  and  Stromeyer  may  be  referred  to.  It  need  scarcely 
be  added  that  any  local  disorder  tending  to  produce  or  maintain 
the  affection  should  be  carefully  attended  to,  especially  diseases 
of  the  generative  organs,  dyspepsia,  constipation,  hepatic  dis- 
orders, etc. 

In  regard  to  the  direct  treatment  all  authors  agree  that  the 
ordinary  antiphlogistic  measures,  bleeding,  cold,  purgatives,  blis- 
ters, especially  when  made  to  suppurate,  and  issues,  are  rather 
harmful  than  beneficial.  The  maintenance  of  the  joint  in  a  con- 
dition of  absolute  rest  is  also  useless,  and  hence  it  is  unnecessarj^ 
to  apply  plaster- of -Paris  bandages.  On  the  other  hand,  treat- 
ment directed  to  the  mind  is  essential ;  indeed  energetic  ps\^cliical 
treatment  often  proves  instantaneously  effective,  affording  an 
explanation  of  the  recoveries  that  take  place  through  sympatlij^ 
or  mesmerism,  through  the  agency  of  miracle-mongers,  relics, 
the  water  of  Lourdes,  etc.  In  order  that  this  result  may  be  ob- 
tained, but  two  things  are  necessary,  viz. ,  strong  faith  and  a  lit- 
tle hocus-pocus.   Esmarch  justly  observes  that  it  is  allowable  for 
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the  physician,  under  these  circumstances,  to  resort  to  this  kind 
of  intiuence  over  the  mind  of  his  jDatient — influence  of  mental 
conditionsj  without  at  the  same  time  employing  any  deception. 
Above  all  it  is  requisite  that  the  confidence  of  the  patient  should 
be  gained  (by  careful  examination  and  a  confident  manner),  and 
then  the  physician  should  state  boldly  that  the  disease  is  insig- 
nificant, and  that  it  is  only  necessary  that  the  joint  should  be 
used.  To  convince  the  patient  that  this  is  the  case,  he  should 
proceed  to  carry  out  passive  motions,  or,  better  still,  to  make 
the  patient  walk  a  few  steps  whilst  engaging  her  in  lively  con- 
versation, or  asldng  her  questions  that  will  make  her  forget  her 
complaint. 

The  first  steps  having  thus  been  taken,  if  a  little  good  temper 
be  displayed,  and  energy  on  the  part  of  the  patient,  recovery  as 
a  rule  quickly  follows.  Strong  psychical  impressions,  which  are 
accidentally  brought  to  bear  upon  the  patient,  may  in  a  similar 
way  effect  a  cure  (see  cases  reported  by  Esmarch  and  Stromeyer). 
These  impressions  should,  however,  be  followed  up  and  assisted 
by  appropriate  local  treatment,  which,  according  to  Esmarch, 
should,  as  far  as  possible,  be  of  a  negative  character,  since  every- 
thing that  draws  the  attention  of  the  patient  to  the  affected  part 
makes  it  worse.  The  most  important  thing  of  all  is  exercise  of 
the  joint ;  in  fact,  recovery  often  commences  immediately  after 
the  first  efforts  have  been  made  to  use  the  joint  again.  The 
movements  may  at  first  be  passive,  and  should  be  quickly  suc- 
ceeded by  active  ones,  even  if  they  cause  a  little  pain.  In  some 
cases  good  results  have  followed  energetic  rubbing,  which  in- 
volves a  certain  amount  of  passive  movement.  Cold  douches  and 
frictions  to  the  joint  usually  act  favorably,  whilst  the  prolonged 
influence  of  cold  is  injurious.  Esmarch  speaks  very  highly  of 
short,  cold  sea  baths  continued  into  the  latter  part  of  autumn. 
Wernher  strongly  recommends  permanent  extension  in  nervous 
coxalgia  ;  he  hangs  weights  of  five  or  six  pounds  to  the  ankles, 
for  the  most  part  without  counter-extension,  allowing,  however, 
the  foot  of  the  bed  to  be  a  little  higher  than  the  head.  The 
effects  were,  in  many  cases,  almost  magical. 

If  the  patient  be  otherwise  healthy,  the  ordinary  treatment  of 
neuralgia  may  be  adopted.    Subcutaneous  injections  of  morphia 
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or  atropine  are  often  very  efficacious,  and  flying  blisters  are 
sometimes  useful.  Good  results  are  obtained  from  the  applica- 
tion of  electricity  (either  the  faradic  brush,  or  strong  galvanic  or 
faradic  currents  passed  through  the  joint  transversely,  the  course 
of  the  main  nerve  trunks  being  kept  in  mind).  Amongst  internal 
remedies,  the  use  of  which  may  not  be  called  for  by  the  causal 
indications,  quinine  and  arsenic  are  the  most  important.  The 
treatment  of  certain  symptomatic  indications  (muscular  atrophy 
secondary  paralyses,  etc.)  requires  no  special  comment. 

Angesthesia. 

Treatises  of  Homberg,  Hasse,  and  A.  Euleiiburg. — The  different  manuals  of  physiol- 
ogy, especially  E.  H.  "Weber's  article  in  "Wagner's  Handwort.  d.  Phys.,  1849,  on 
"  Tastsinu  und  Gemeingefiihl." — Puchelt,  iib.  partielle  Empfindungslahmung, 
Heidelb.  med.  Annal.  X.  1845. — Meissner,  Beitr.  z.  Anat.  u.  Physiol,  d.  Haiit, 
1853. — Eigeribrodt,  iib.  d.  Diagnose  der  part.  Empfindungslahmung.  Virch. 
Arch.  XXin.  1862. — Smoler,  cutane  Analgesie  u.  ihr.  symptomat.  Vorkommen  in 
verschied.  Krankheiten.  Prag.  Vierteljahrsclu-.  1865.  Bd.  HI.  u.  IV. — GoUz, 
Neues  Verfahren,  die  Schiirfe  des  Drucksinns  in  der  Haut  zu  priifen.  Centralbl. 
1863.  No.  18. — Hosier,  d.  Sieveking'she  Aesthesiometer.  Arch.  d.  Heilk.  1864. 
— E.  Leyden,  Unters.  iib.  d.  Sensibilitiit  im.  gesund.  u.  Krank.  Zustaude.  Virch. 
Arch.  Bd.  31.  1864. — A.  Eulenhurg,  Thermathesiometer.  Berl.  kliu.  "Woch. 
1866. — No.  46. — Verfahren  zur  Drucksinnmessung.  ibid.  1869.  No.  44. — Noth- 
nagel,  z.  Physiol,  u.  Pathol,  des  Temperatursinns.  Arch.  f.  klin.  Med.  11.  1867. 
— Z.  Lehre  von  d.  vasomotor.  Neurosen.  ibid.  1867. — Salomon,  iib.  Centrallah- 
mungen.  Deutsch.  Klin.  1868.  No.  36. — Landois  u.  J/osZc?-,  neuropathol.  Studien. 
(Partial  paralysis  of  sensation),  Berl.  klin.  "Woch.  1868. — 0.  Berger,  Drei  Fiille 
von  partieller  Empfindung-slalimung.  "Wien.  med.  "Woch.  1872.  No.  27  l)is  82. — 
ScJmppel,  ein  Fall  von  allgem.  Anathesie.  Arch.  d.  HeDk.  XV.  1873. 

Ancesthesia  of  the  Trigeminus :  Kocher,  HirscTiberg,  Guttniann  (Cases  of  jiaralysis  of 
the  trigeminus);  Berl.  klin.  Woch.  1868,  Nos.  10  and  11 ;  48  and  49 ;  51.— Dixon, 
Mod.  chir.  Transact.  2.  Ser.  Vol.  X. — Snellen,  Arch.  f.  d.  Holland.  Beitr.  z. 
Natur-  u.  Heilk.  I.  1858. — Biittner,  Erniihrungsstorung  nach  Durchschneidung 
des  Trigeminus  etc.  Zeitschr.  f.  rat.  Med.  3.  Reihe.  XV.  18G2.—Hippel,  Er- 
nahrungsstorungen  des  Auges  bei  Aniisth  d.  Trigem,  Arch.  f.  Ophthalm.  XIII. 
1,  p.  4:9.— Meissner,  Zeitschr.  f.  rat.  Med.  3.  Reihe.  XXIX.  1867. 

By  the  term  ancestliesia,  or  sensorj'-  paralysis,  the  diminution 
or  complete  suppression  of  the  conduction  of  stimuli  to  the  mind 
through  the  centripetal  (sensory)  nerves,  is  implied.    If  the  term 
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be  taken  in  its  broadest  sense,  it  includes,  first,  paralysis  of  tlie 
sensory  nerves  of  the  skin  {cutaneous  anaesthesia);  next,  paraly- 
sis of  the  sensory  muscular  nerves  proper,  and  of  all  sensory 
nerve  fibres  which  belong  to  the  apparatus  of  motion  {muscular 
anaisthesia)\  sensory  paralysis  of  the  nerves  supplying  the  vis- 
cera {visceral  ancesthesia);  and,  lastly,  paralysis  of  the  nerves  of 
special  sense  {sensual  ancesthesia).  There  is  considerable  dif- 
ference in  the  practical  importance  of  these  several  forms;  by 
far  the  most  frequent  and  prominent  being  the  paralyses  of  the 
sensory  cutaneous  nerves,  v^^hich  will  therefore  here  be  first  con- 
sidered. 

Cutaneous  AncBstliesice. 

Cutaneous  anaesthesia  is  extremely  common,  occurring  both 
as  an  independent  affection,  and  also, — and  this  is  the  more  com- 
mon occurrence, — as  a  symptom  in  various  diseases  of  the  ner- 
vous system.  In  most  instances  there  is  only  a  diminution 
of  sensation  (sensory  paresis)  in  the  skin,  but  occasionally  the 
cutaneous  sensibility  is  entirely  abolished  (sensory  paralysis). 
At  the  point  where  the  skin  no  longer  presents  its  normal  sensi- 
tiveness to  ordinary  sensations  the  patient  often  experiences  pe- 
culiar morbid  feelings,  which  he  is  in  general  unable  to  describe 
with  accuracy,  but  speaks  of  them  as  sensations  of  "  numbness," 
"furriness,"  "crawling,"  "formication,"  etc.  These  are  all 
either  due  to  the  blunting  and  diminution  of  the  normal  sensa- 
tions,— and  in  that  case  are  only  observed  when,  under  the  oper- 
ation of  external  stimuli,  such  sensations  should  normally  be 
felt — or  to  pathological  conditions  of  recent  origin.  The  latter 
represent  true  parcestliesicB. 

It  is  well  known  that  very  different  kinds  of  sensations  are 
communicated  through  the  skin,  and  these  are  generally  divided 
into  two  great  groups — tactile  sensations  and  common  sensa- 
tions. In  each  of  these  groups  manifold  varieties  of  sensation 
are  again  distinguishable.  To  the  first  group  we  may  refer  sen- 
sations of  pressure  and  sensations  of  temperature^  amongst 
which  are  included  the  sensations  caused  by  simple  contact  of 
external  bodies  with  the  slyn  (joressure-minima),  the  various 
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qualitatively  distinct  sensations  caused  by  the  contact  of  various 
kinds  of  bodies,  those  well-dellned  sensations  of  pressure  which 
are  susceptible  of  measurement  by  the  mind,  and,  lastly,  those 
produced  by  differences  of  temperature.' 

In  the  second  group, — that  of  common  sensations, — very  differ- 
ent kinds  of  sensation  are  included;  the  best  known  of  these  are 
pain,  itching,  titillation,  sensual  pleasure,  and  that  resulting 
from  electrical  excitation. 

The  skin,  however,  does  not  only  communicate  all  these  vari- 
eties of  sensations,  but  we  receive  at  the  same  time  information 
regarding  the  place  where  the  outward  irritation  has  been  applied 
to  the  skin,  and  by  virtue  of  the  sense  of  locality,  we  are  able  to 
recognize  several  coincidently  applied  and  qualitatively  similar 
sensory  excitations  as  distinct. 

■  The  relations  of  the  cutaneous  sensibility  thus  become  both 
complicated  and  difficult  to  understand,  and  in  pathological  cases 
the  different  sensory  qualities,  such  as  the  tactile  feeling,  and  the 
feeling  of  common  sensation,  the  different  senses  of  pressure,  of 
temperature,  and  of  locality,  as  well  as  the  ordinary  feelings  of 
pain  and  itching,  and  the  electrical  sensation,  must  all  be  closely 
investigated. 

The  sensory  qualities  are  not  always  paralyzed  at  the  same 
time,  and  in  the  same  degree,  in  pathological  conditions.  But  if 
this  be  the  case  and  if  every  kind  of  sensation  be  lost,  the  case  is 
said  to  he  one  ot  total. sensory  paralysis.  In  many  instances, 
however,  only  particular  kinds  of  sensation  are  diminished  or 
abolished,  the  others  remaining  more  or  less  perfectly  preserved; 


■  '  There  might  perhaps  be  some  practical  advantage  in  distinguishing  those  kinds  of 
sensations  that  result  from  the  gentle  contact  of  external  bodies  (stroking,  touching 
with  smooth,  rough,  dry,  damp,  woollen,  and  similar  bodies),  and  those  caused  by  the 
application  of  variously  shaped  bodies  (for  instance,  pieces  of  money,  rings,  keys,  etc. , 
the  form  and  quality  of  which  are  easily  recognized  without  any  estimate  being  made 
of  the  pressure  exerted),  as  tactile  sensations  proper  (Tastgefiihle).  or  as  sensations  of 
contact  (Meissner's  simple  tactile  sensation),  from  the  genuine  sensations  of  jyressure 
which  indicate  the  amount  of  and  differences  in  the  pressure  exerted.  It  cannot  at  the 
same  time  be  denied  that,  strictly  speaking,  all  these  tactile  sensations  are  referable 
to  modifidations  of  pressure  and  temperature  (aided  by  the  sense  of  locality).  Our  only 
intention  is  to  point  out  that  for  practical  purposes,  and  particularly  for  the  purposes 
of  diagnosis,  some  advantage  would  be  gained  hg  making  the  above  distinction. 


CUTANEOUS  ANiESTnESIyE. —ETIOLOGY.  201 

for  instance,  tactile  sensations  may  be  extinguislied,  and  the  or- 
dinary feelings  be  preserved,  or  vice  versa,  and  sucli  a  case  would 
be  termed  one  of  partial  sensory  paralysis.  Moreover,  particu- 
lar tactile  sensations  or  particular  feelings  of  common  sensation 
may  be  lost  or  preserved,  and  then  partial  tactile  paralysis  and 
partial  paralysis  of  common  sensation  are  said  to  exist.  As 
might  be  expected,  all  possible  combinations  may  present  them- 
selves, and  have  indeed,  for  the  most  part,  been  already  observed. 
The  sense  of  pressure,  again,  may  be  alone  lost,  v^hilst  the  re- 
maining sensations  are  preserved,  and  the  same  may  occur  with 
the  senses  of  temperature  and  of  locality,  or  two  of  these  sensa- 
tions may  be  paralj^zed,  whilst  the  third  is  unaffected  ;  and  with 
all  these  there  may  or  may  not  be  simultaneous  paralysis  of  ordi- 
nary sensation.  Amongst  the  partial  paralyses  of  common  sen- 
sation, that  which  most  frequently  occurs  is  loss  of  the  sensation 
of  pain  (analgesia),  which  may  occur  either  with  or  without 
partial  paralysis  of  the  tactile  sense.  It  is  thus  obvious  that  the 
number  of  possible  combinations  is  very  considerable,  and  that  it 
is  only  by  careful  investigation  that  the  kind  of  paralysis  pres- 
ent can  be  accurately  determined.  In  many  instances  the  sev- 
eral combinations  merge  in  one  another,  and,  with  the  progress 
of  the  pathological  changes,  the  sensory  paralysis  may  be  observ- 
ed to  extend  itself  over  a  larger  and  still  larger  area,  and  in 
like  manner  partial  sensory  paralysis  may,  by  passing  through  a 
series  of  intermediate  degrees,  gradually  become  total.  In  regard 
to  the  extension  of  anaesthesia  over  the  surface  of  the  skin,  a 
distinction  is  made  between  circumscribed  (local)  and  diffused, 
or  general,  anaesthesia  ;  we  speak  too  of  unilateral  and  bilateral 
hemiplegic  and  paraplegic  sensory  paralyses,  etc.,  expressions 
that  require  no  further  explanation. 

In  regard  to  the  intensity  or  degree  of  disturbance,  the  term 
complete  anaesthesia  is  applied  to  that  condition  in  which  some 
particular  sensation  is  entirely  extinct ;  incomplete,  mvihioh  it  is 
only  more  or  less  diminished. 

Patliogenesis  and  Etiology. 
In  order  to  comprehend  the  pathogenesis  of  anaesthesia,  it 
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will  be  expedient  to  consider  briefly  the  pliysiological  processes 
constituting  tlie  basis  of  sensation. 

All  sensations  derived  from  the  skin  originate  in  a  change  of 
the  peripheral  terminal  apparatus  of  the  sensory  cutaneous 
nerves,  with  the  structure  of  which  we  are  as  yet  only  par- 
tially acquainted  (Vater's  or  Pacinian  corpuscles;  Meissner's 
tactile  corpuscles,  the  club-shaped  terminal  enlargements  of 
Langerhans).  Whether  these  several  forms  of  terminal  aj)pa- 
ratus  are  adapted  to  receive  and  communicate  the  dilferent 
kinds  of  sensations,  is  still  unknown. 

Every  external  influence  acting  upon  the  terminal  apparatus 
constitutes  a  stimulus,  provoking  irritation  ;  and  this  irritation 
is  transmitted  through  the  sensory  nerve-fibres,  in  a  centripetal 
du-ection.  Here  again  the  question  still  remains  undecided 
whether  there  are  different  paths  of  conduction  for  the  several 
sensations.  Neither  the  reasons  adduced  by  many  physiologists, 
nor  the  pathological  cases  reported  by  numerous  observers 
(Notlinagel,  Berger),  which  appear  to  favor  the  view  that  such 
different  paths  do  exist,  permit  any  positive  statement  to  be 
made  on  the  point  at  issue.  It  is  even  somewhat  doubtful 
whether  conduction  to  the  central  organs  from  the  peripheric  ter- 
minal aj^paratus  takes  place  in  a  perfectly  isolated  manner. 
Pathological  cases,  and  the  physiological  experiments  of  Arloing 
and  Tripier  have  rendered  it  probable,  in  regard  to  the  terminal 
ramifications  of  the  sensory  nerves  of  the  upper  extremities, 
that  after  the  destruction  of  a  particular  sensory  nerve,  the 
sensory  impressions  formerly  transmitted  through  it  may  be  con- 
ducted through  adjoining  nerves  to  the  central  organ,  so  that 
no  anaesthesia  need  necessarily  be  present  in  the  region  supplied 
by  a  divided  sensory  nerve,  and  we  are  driven  to  admit  the 
existence  of  numerous  peripheric  anastomoses  between  the  sev- 
eral sensory  nerves. 

The  peripheric  paths  of  conduction  enter  the  spinal  cord  b}^ 
way  of  the  posterior  roots.  But  some  obscurity  exists  in  re- 
gard to  their  subsequent  course  in  the  cord.  The  posterior 
white  columns  (and  perhaps  also  the  adjoining  parts  of  the 
lateral  columns)  and  the  gray  substance  must,  in  any  case,  be 
the  principal  means  of  conduction.    But  the  relation  of  these 


CUTANEOUS  ANiESTIIESIiE. —ETIOLOGY,  203 


parts  to  the  several  sensations  has  not  as  yet  been  clearly  ascer- 
tained, nor  is  it  known  whether  separate  nerve  paths  exist  for 
them  or  not.  Schitf  was  the  first  to  discover  that  the  presence 
oJ:  the  gray  substance  is  requisite  for  the  conduction  of  the 
sense  of  pain,  and  that  the  posterior  columns,  even  when  iso- 
lated, are  still  capable  of  transmitting  tactile  sensations.  Schiff 
was  consequently  led  to  infer  the  existence  of  distinct  con- 
ducting paths  for  these  sensations.  A  view  that  has  lately  been 
advanced  is  to  the  effect  that  the  principal  conducting  paths 
run  in  the  white  substance  and  in  its  immediate  neighborhood, 
whilst  in  the  gray  substance  there  are  only  secondary  conduct- 
ing paths.  These  last,  according  to  this  view,  are  used  for  con- 
duction only  when  powerful  stimuli  are  applied,  but  then  they 
cause  strong  excitation  (pain).  The  greater  number  of  the  sen- 
sory conducting  paths  decussate  in  the  spinal  cord,  though  at 
different  heights. 

In  the  medulla  oblongata  the  sensory  paths  are  more  later- 
ally situated  ;  they  run  through  the  pons  and  the  crura  cerebri, 
then  enter  into  relations  that  have  not  as  yet  been  satisfactorily 
ascertained,  with  the  great  central  ganglia,  and  especially  with 
the  corpora  quadrigemina,  and  finally,  forming  part  of  the 
corona  radiata,  extend  to  the  cortex  cerebri.  The  sensor}^ 
fibres  appear  to  terminate  chiefly  in  the  cortical  region  lying 
behind  the  Sylvian  fissure,  and  it  is  here,  therefore,  that  we 
must  look  for  the  central  terminal  apparatus  for  the  reception 
of  sensory  impressions.  Whether  there  are  different  paths  of 
conduction  as  well  as  different  central  organs  in  the  brain  for 
the  several  kinds  of  sensory  qualities,  has  not  as  yet  been 
clearly  ascertained,  but  certain  pathological  observations  made 
by  Mosler,  Berger,  and  others  have  at  least  rendered  it  probable. 

A  glance  at  the  above  shortly-sketched  relations  shows  at 
once  that  anaesthesia  may  arise  from  changes  in  very  different 
parts  of  the  sensory  nervous  apparatus  :  as  1,  from  some  change 
(inexcitability)  in  the  peripheral  terminal  apparatus ;  2,  from 
inhibition  or  interruption  of  the  conduction  of  sensory  impres- 
sions, which  may  take  place  at  some  point,  a,  of  the  periphery, 
or  h,  of  the  spinal  cord,  or  c,  of  the  brain  ;  lastly,  3,  from  some 
change  (inexcitability)  of  the  central  organs  of  reception.  In 
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accordance  witli  these  possible  variations,  the  causes  of  anaes- 
thesia may  be  grouped  in  a  very  simple  manner  into  : 

1.  Causes  wliich  lower  or  destroy  the  excitability  of  the  'per- 
ipheral sensory  terminal  organs  (true  peripheral  ansesthesia3). 

One  of  the  most  palpable  causes,  and  the  anjesthetic  effect  of 
which  is  most  frequently  brought  under  our  notice,  is  undoubt- 
edly cold  (local  deprivation  of  warmth).  As  a  typical  instance 
of  its  action,  the  local  anaesthesia,  caused  by  the  application  of 
ether  spray,  or  some  similar  agent,  to  the  skin,  may  be  men- 
tioned. In  consequence  of  the  intense  cold  thus  produced,  the 
skin  becomes  in  a  short  time  so  insensible,  that  surgical  opera- 
tions can  be  performed  on  it  without  pain.  This  method  of 
preventing  pain,  as  is  well  known,  is  in  favor  with  many  prac- 
titioners for  the  smaller  operations.  The  application  of  ice  or 
of  cold  mixtures,  as  well  as  long  exposure  to  verj^  cold  air,  pro- 
duces the  same  effects. 

In  this  way  the  excitability  of  the  peripheral  terminal  appar- 
atus, and  perhaps  also  of  the  sensory  nerves  immediatel}^  adjoin- 
ing, becomes  lessened  or  entirely  abolished.  The  physiological 
experiments  of  Weber,  A.  Eulenburg,  Nothnagel,  and  others, 
have  demonstrated  that  the  sensations  of  pressure,  temperature, 
and  space,  the  feeling  of  pain,  and  the  sensibility  of  the  skin  to 
electric  stimuli,  may  all  be  lessened  in  a  similar  manner.  Com- 
plete congelation  causes  loss  of  sensibility,  by  the  formation  of 
an  eschar  ;  the  so-called  "rheumatic  ansesthesise"  are  traceable 
to  other  causes  rather  than  to  the  direct  effect  of  cold.  In  like 
manner  the  influence  of  high  degrees  of  heat  may  lead  to  a 
blunting  diminution  of  the  perception  of  the  different  kinds  of 
sensation  as  has  been  demonstrated  by  the  experiments  of 
Weber  and  Nothnagel. 

It  may  frequently  be  observed  that  the  protracted  action  of 
certain  corrosives  on  the  skin  diminishes  its  sensibility:  the  best 
known  example  of  this  kind  of  anaesthesia  is  that  which  occurs 
in  laundresses  (Romberg)  from  the  action  of  alkaline  salts, 
though  the  temperature  of  the  water  has  also  much  to  do  with 
its  origin.  A  similar  effect  has  been  noticed  as  a  result  of  the 
action  of  powerful  acids  (acetic  acid,  aqua  fortis,  &c.)  ;  no  doubt 
can  exist  that  this  is  due  to  the  action  of  these  corrosives  upon 


CUTAIS'EOUS  ANAESTHESIA. — ETIOLOGY. 


205 


the  peripheral  terminal  apparatus,  even  though  we  may  be 
unable  to  explain  the  particular  mode  in  which  they  act. 

Electrical  currents  are  also  capable  of  lessening  the  sensibility 
of  the  skin  to  some  extent.  Nadedja  Suslowa  found  that  a  dim- 
inution of  the  tactile  sense,  as  well  as  of  the  perception  of  space 
and  temperature,  was  observable  after  the  transmission  of  a 
weak  galvanic  current  through  the  skin  and  in  the  area  of  the 
skin  adjoining  the  anode  of  the  galvanic  current;  but  he  ob- 
served no  change  in  the  acuteness  of  common  sensation. 

The  experiments  that  were  made  by  A.  Eulenburg  with  the 
subcutaneous  injection  of  morphia,  show  that  certain  narcotics 
directly  lessen  the  sensibility  of  the  skin.  The  energetic  applica- 
tion of  ointments  containing  atropine,  aconitia, .  &c.,  may  also 
diminish  the  sensibility  of  the  skin,  apparently  by  their  influ- 
ence on  the  peripheral  terminal  apparatus. 

Disturbances  of  the  circulation  are  of  equal  importance  in 
producing  anaesthesia.  IschcBmia  of  the  skin  is  a  particularly 
frequent  and  effective  cause  of  cutaneous  ana3sthesia.  Both  the 
mechanical  and  the  spasmodic  ischsemia  are  capable  of  lowering 
the  excitability  of  the  peripheral  terminal  apparatus,  and  many 
vaso-motor  neuroses  (spasmodic  contraction  of  the  arteries); 
which  are  accompanied  by  ansesthesia  (Nothnagel),  act  in  this 
way.  The  acuteness  of  the  tactile  sense  may  also  be  lowered  by 
passive  congestion  (Stauungshypersemie)  (Alsberg).  The  mode 
in  which  the  local  ansestliesise  observed  in  many  affections  of  the 
skin  (as  for  example  in  the  multiform  circumscribed  cutaneous 
paralysis  described  by  Veiel,  and  in  Herpes  Zoster)  arise,  has 
not  been  clearly  ascertained ;  though  in  the  case  of  Zoster, 
we  may,  with  some  pi^obability,  ascribe  it  to  arrest  of  con- 
duction in  the  peripheral  nerves  from  neuritis.  Lastly,  com- 
plete destruction  of  the  sMn  (owing  to  burns,  frost-bites, 
ulceration,  &c.),  by  destroying  the  peripheral  tactile  organs, 
abolishes  also  those  kinds  of  sensations  which  they  are  destined 
to  transmit. 

2.  Causes  arresting  or  inhihiting  conduction  in  peripheral 
NERVES.  (First  group  of  anfesthesife  of  the  conducting  organs). 
Gold,  may  here  also  constitute  a  cause  ;  its  influence  on  peripheral 
nerve  trunks  being  to  lower  the  acuteness  of  sensation  through- 
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out  tlie  area  of  tlieir  distribution.  Cold,  liowever,  generally 
produces  anrestliesia  by  its  action  on  the  peripheral  nerve 
trunks :  in  most  cases  of  this  kind  it  is  probable  that  a  slight 
("  rheumatic")  neuritis  is  present.  In  the  next. place,  injuries 
(of  all  kinds  and  in  the  widest  sense  of  the  terra)  are  frequently 
causes  of  peripheral  anaesthesia ;  but  an  enumeration  of  the 
possible  varieties  would  lead  us  too  far.  In  many  instances 
simple  compression  has  only  been  effected,  as  in  the  case  of  her- 
nicB,  tumors  of  all  kinds,  neuromata,  lepra  nodes  (in  lepra  anses- 
thetica),  etc.  Simple  neuritis,  if  the  nerve  fibres  undergo  com- 
pression to  a  sufficient  extent,  may  lead  to  ana3sthesia,  as  occurs 
in  Zoster  ;  in  a  case  related  by  Remak,  after  a  wound  of  the 
nerves  of  the  ungual  phalanx  of  the  thumb,  a  centripetal  anaes- 
thesia of  the  parts  supplied  by  the  radial  and  median  nerves 
gradually  supervened, — a  result  that  is  explicable  on  the  suppo- 
sition that  it  was  a  case  of  progressive  neuritis  ;  the  suggestion 
made  by  Remak  that  it  was  due  to  reflex  anaesthesia  is,  in  our 
opinion,  much  less  probable.  Some  of  those  ansesthesise  that 
accompany  neuralgiee  belong  to  this  category,  while  others  are 
best  explained  b}'"  admitting  the  existence  of  some  influence 
acting  on  the  central  organ  (see  above). 

3.  Causes  wJdcTh  occasion  arrest  or  suppression  of  conduc- 
tion in  the  Spinal  Cord.  (Second  group  of  ansesthesise  of  the 
conducting  organs.) 

It  is  very  difficult  to  refer  spinal  ansesthesise  to  any  particu- 
lar local  change  in  the  spinal  cord,  first,  on  account  of  the 
unsatisfactory  state  of  our  knowledge  in  regard  to  the  phj'siolo- 
gical  conducting  paths  ;  and,  secondly,  on  account  of  the  imper- 
fect information  we  possess  in  regard  to  the  patholog}^  of  the 
cord  itself.  The  chief  seat  of  partial  sensory  paralysis  is  un- 
doubtedly the  central  organ ;  for  the  majority  of  cases  belonging 
to  this  category  depend  upon  disease  of  the  central  nervous 
system,  whilst  there  are  comparatively  very  few  clear  and  in- 
dubitable instances  of  partial  sensory  paralysis  due  to  disease 
of  the  peripheral  nerve  trunks  on  record,  if  we  except  the  case 
observed  by  Nothnagel  (loc.  cit.),  which,  however,  was  first  ex- 
amined two  years  after  the  injury  was  inflicted.  For  all  details 
on  these  points  we  must  refer  to  the  description  of  the  diseases 
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of  the  spinal  cord,  which  will  be  found  in  a  subsequent  volume 
of  this  Cyclopa3dia,  and  a  few  remarks  must  here  suflice. 

The  effects  of  complete  division  or  compression  of  the  spinal 
cord  are,  of  course,  very  simple,  consisting  of  total  loss  of  sen- 
sation of  all  those  parts  of  the  skin  which  receive  their  nerves 
from  the  cord  below  the  situation  of  the  lesion.  This  condition 
is  observed  in  fractures  of  the  vertebral  column,  in  cases  of 
destruction  of  the  spinal  marrow  from  extravasation  of  blood, 
from  tumors,  kyphoses  (or  curvatures),  and  congestion-abscesses, 
and  after  division  or  laceration  of  the  cord,  etc.  Partial  sensory 
paralyses  must  be  referred,  on  the  contrary,  to  diseases  of  the 
posterior  (and  in  part  of  the  lateral)  columns,  or  of  the  gray 
substance,  or  of  both  together.  As  appears  from  Schiff' s  most 
recent  observations,' not  only  the  extent  of  the  disease,  as  seen 
in  the  transverse  section  of  the  spinal  cord,  but  its  jDOsition  at 
various  planes  of  its  height,  is  of  importance  in  regard  to  the 
amount  and  kind  of  the  sensory  disturbances  produced,  since 
the  fasciculi,  by  which  conduction  of  sensory  impressions  is 
effected,  gradually  alter  their  position  (the  fibres  which  run  in 
the  lateral  cords,  for  example,  passing  from  them  into  the  pos- 
terior cords  of  the  gray  substance),  in  consequence  of  which  the 
relations  become  still  more  complicated.  It,  however,  appears 
to  have  been  clearly  ascertained,  that  in  disease  of  the  gray 
matter,  common  sensation,  in  disease  of  the  posterior  columns, 
and  of  the  lumbar  portion  of  the  lateral  columns,  tactile  sensa- 
tions, are  chiefly  impaired  ;  moreover,  that  in  uni-lateral  spinal 
anffisthesia,  the  existence  of  some  lesion  of  the  opposite  lialf 
of  the  spinal  cord  may  be  assumed  (in  consequence  of  the  decus- 
sation of  the  sensory  fibres  in  the  spinal  cord).  To  Avhat  precise 
anatomical  seat  the  partial  paralyses  of  tactile  sensibility,  so 
frequently  observed  in  diseases  of  the  spinal  cord,  are  to  be 
referred,  we  are  still  entirely  ignorant. 

From  this  point  of  view  it  is  easy  to  understand  that  disturb- 
ances of  the  sensibility  are  amongst  the  commonest  syniiDtoms 
of  the  different  diseases  of  the  cord,  and  that  the  most  manifold 
degrees  and  combinations  of  such  sensory  disturbances  are  ob- 
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served  wliicli  are  conditioned  by  the  seat  and  extent  of  the  spinal 
affection,  and  that  in  point  of  fact  all  possible  forms  of  partial 
sensory  paralysis  occur.  Tabes  dorsalis,  chronic  myelitis,  sclero- 
sis, and  softening  of  the  spinal  marrow  are  the  affections  that  are 
most  frequently  associated  with  such  anfBsthesise ;  and  for  all 
further  particulars,  we  must  refer  to  the  detailed  description  of 
these  diseases  in  a  subsequent  volume. 

4.  Causes  wliicli  occasion  arrest  or  intemuption  of  the  con- 
duction in  tlie  Beaik.  (Third  group  of  anfesthesiie  of  the 
organs  of  conduction. ) 

The  conditions  are  here  just  as  obscure  and  as  difficult  to  un- 
derstand as  in  the  case  of  the  spinal  cord.  The  existence  of  sepa- 
rate conducting  paths  for  the  different  kinds  of  sensations  ap- 
pears to  be  deducible  from  numerous  pathological  observa- 
tions ;  no  certain  facts  have,  however,  been  obtained  in  regard  to 
the  position  or  course  of  these  channels  of  conduction  in  the 
brain,  and  it  is  probable  that  we  shall  only  gradually  obtain  ac- 
curate information  on  this  point  by  numerous  and  exact  observa- 
tions made  on  cases  that  happen  to  occur.  At  present  it  can  onh^ 
be  said  that  the  sensory  nerves  may  be  injured  in  any  part  of 
their  course  from  the  medulla  oblongata,  through  the  crura  cere- 
bri, the  central  ganglia,  and  the  corona  radiata,  to  the  cortex 
cerebri,  and  that  such  lesions,  which  may  be  very  various  in  kind, 
may  lead  to  angesthesia.  As  a  result  of  the  complete  decussa- 
tion of  all  sensory  fibres  (which  has  already  taken  place  in  the 
cord),  the  ansesthesia  always  occurs  on  the  side  of  the  ho&y  oppo- 
site to  the  cerebral  lesion.  It  generally  assumes  an  hemiplegic 
form,  though,  of  course,  with  bilateral  disease,  bilateral  anaesthe- 
sia also  occurs  ;  and,  on  the  other  hand,  if  the  cerebral  lesion  be 
small,  the  anaesthesia  may  be  quite  limited.  Motor  paralysis 
(Hemiplegia),  and  various  symj)toms  indicative  of  disease  of  the 
brain,  are  almost  always  present.  For  all  details  respecting  these 
points,  the  reader  is  referred  to  a  subsequent  volume  of  this 
work. 

We  shall  here  only  add,  that  haemorrhage  into  the  cere- 
bral substance  constitutes  the  most  frequent  cause  of  anaes- 
thesia of  the  conducting  fibres  of  the  brain;  and  this  is 
especially   the    case   when    the    haemorrhage    takes  place 
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into  tlie  pons,  the  crus  cerebri,  tlie  external  parts  of  the 
optic  tlialamus,  and  the  adjoining  libres  oC  tlie  corona  radi- 
ata,  thougli  the  anjesthesia  is  in  most  cases  of  relatively  short 
duration.  Well-marked  anfemia  of  the  brain  (such,  for  in- 
stance, as  may  be  produced  by  embolism),  softening  of  the 
cerebral  substance,  encephalitis,  sclerosis,  tumors,  wounds,  &c., 
and,  in  short,  all  conditions,  capable  of  disturbing  or  interrupt- 
ing the  conduction  through  sensory  fibres,  act  in  the  same 
manner. 

5.  Causes  wMcli  diminish  or  destroy  the  ewcitaMlity  of  the 
central  receptine  apparatus.    {True  central  ancesthesia.') 

These  include  lesions  of  those  parts  of  the  brain  which  effect 
the  translation  of  sensation  into  consciousness,  and  probably, 
therefore,  lesions  of  the  gray  cortex  of  the  brain,  and  particular- 
ly of  its  posterior  portions.  Every  kind  of  anatomical  lesion  of 
these  parts  may  occasion  ana3sthesia.  Diseases  of  the  meninges 
are  particularly  liable  to  produce  anaesthesia,  by  causing  disease 
of  the  gray  layers  of  the  convolutions,  and  an  explanation  is  thus 
afforded  of  the  exceedingly  frequent  occurrence  of  anaesthesia 
in  many  forms  of  mental  disease,  the  seat  of  which  we  are  dis- 
posed to  locate  in  the  cortex  itself. 

Amongst  cerebral  lesions  it  is  particularly  chronic  encepha'- 
litis,  with  its  different  terminations  in  sclerosis,  or  in  softeningy 
embolism,  meningeal  apoj)lexy,  inflammations  of  the  meninges, 
etc.,  that  is  apt  to  be  associated  with  central  anaesthesia.  The- 
anaesthesia  that  is  associated  with  epileptic  attacks,  catalepsy, 
sopor,  uraemia,  coma,  etc.,  may  also  be  attributed  to  disturb- 
ances of  the  functions  of  the  cortical  portion  of  the  brain. 
Amongst  the  true  psychoses,  anaesthesia  (and  also,  in  particular, 
analgesia)  appears  most  frequently  in  melancholia  attonita  and 
paralytic  idiocy, — in  the  latter  case,  however,  being  in  part  also- 
due  to  the  coincident  disease  of  the  spinal  cord.     AnaBsthesia  is^ 
also  not  uncommon  in  simple  melancholia,  in  insanity,  and  in  the 
different  forms  of  idiocy.     We  are  thus  led  to  understand  why- 
patients  suffering  from  mental  disease  often  bear  the  most  pain- 
ful operation  with  the  greatest  equanimity,  and  even  mutilate 
themselves  in  the  most  horrible  manner.    For  details,  the  special 
works  on  this  subject  must  be  consulted. 
VOL.  XL— 14 
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But  there  are  still  numerous  forms  of  anasstliesia,  in  regard  to 
tlie  pathogenesis  and  seat  of  which  we  possess  but  little  informa- 
tion, and  which,  therefore,  have  not  been  considered  under  any 
of  the  foregoing  heads.  The  most  jDrominent  of  these  is  the 
anaesthesia  that  occurs  in  connection  with  hysteria,  of  which  it 
forms  one  of  the  commonest  symptoms.  It  sometimes  appears 
to  be  quite  local,  whilst  at  other  times  it  extends  over  one-half 
or  even  over  the  whole  surface  of  the  skin,  either  as  a  complete, 
or,  less  frequently,  as  a  partial  paralysis  of  sensation,  and  par- 
ticularly frequently  as  an  analgesia.  We  are  still  ignorant  of 
the  true  seat  of  hysterical  anaesthesia  ;  it  is  probable  that,  in  the 
majority  of  cases,  the  central  nervous  system  is  affected,  though 
the  particular  part  may  vary  considerably.  The  seat  of  the  form 
of  ansesthesia  which  is  sometimes  observed  as  an  accompaniment 
of  epilepsy,  catalepsy,  chorea,  hj^pochondria,  and  other  neu- 
roses, is  also  not  clearly  ascertained. 

The  so-called  toxic  ancBsthesicB  are  generally  due  to  some 
lesion  of  the  central  nervous  s^^stem  ;  at  least,  this  may  be  said 
of  the  sensory  paralyses  produced  by  the  so-called  ancesthetics 
(chloroform,  ether,  liquor  hollandicus,  etc.)  It  appears  fairly  cer- 
tain that  these  agents  first  lower  the  excitability  of  the  sensory 
centres,  and  then  that  of  the  motor  and  reflex  centres  ;  but  prob- 
ably the  peri23heral  nerves  and  terminal  apparatus  do  not  remain 
unaffected.  The  ansesthetics  act  particularly  by  effecting  a 
change  in  the  gray  substance,  whilst  the  nerve  fibres  appear  to 
be  less  readily  influenced  by  them.  This,  perhaps,  affords  an  ex- 
planation of  the  fact  that,  in  a  certain  stage  of  the  narcosis,  tac- 
tile sensations  can  still  be  perceived  whilst  the  sensation  of  pain 
is  already  abolished. 

The  anaesthetic  action  of  narcotics,  such  as  morphia,  atropine, 
etc.,  is  much  less  marked ;  still,  however,  even  when  adminis- 
tered in  small  doses,  they  blunt  the  sensibilitj^,  and,  in  large 
doses,  produce  sopor  and  complete  anaesthesia.  Their  mode  of 
action  is  almost  identical  with  that  of  the  anaesthetics.  The  ac- 
tion of  different  toxic  substances,  such  as  alcohol,  lead,  copper, 
arsenic,  ergotine,  saponine,  bromide  of  potassium,  and  others,  in 
producing  ansesthesia,  has  been  hitherto  a  pure  matter  of  suppo- 
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sition,  and  a  wide  field  still  remains  for  observation  and  investi- 
gation. 

After  acute  diseases  ansesthesise  often  appear,  sometimes  as 
local,  sometimes  as  more  or  less  widely  distributed  affections, 
in  regard  to  tlie  localization  of  which  oj)inions  are  not  as  yet  set- 
tled. Such  conditions  usually  occur  after  typhoid  fever  and 
diphtheria,  but  have  also  been  observed  after  other  infectious 
diseases,  such  as  cholera,  dysentery,  scarlatina,  etc.,  and  even 
after  simple  inflammation,  accompanied  by  febrile  symptoms. 
The  seat  of  the  disease  probably  varies  in  different  instances,  the 
central  as  well  as  the  peripheral  portions  of  the  nervous  system 
being  affected.  Motor  paralyses  are  usually  associated  with  the 
anaesthesia. 

Lastly,  highly  important  statements  have  very  lately  been 
made  by  Fournier, '  in  regard  to  the  unusually  frequent  occur- 
rence of  analgesia  with  syphilis  in  its  secondary  stages.  In 
women  this  condition  is  a  very  common  symptom  of  secondary 
syphilitic  affections,  and  whilst  it  may  be  generally  diffused 
over  the  whole  body,  it  is  more  frequently  quite  local,  appearing 
in  the  form  of  islands  in  different  parts  of  the  skin.  The  most 
favorite  places  are  the  backs  of  the  hands  and  the  breasts.  It 
is  seldom  associated  with  obtuseness  of  the  tactile  sensibility, 
and  still  more  rarely  with  a  diminution  of  the  sense  of  temper- 
ature. Its  dependence  on  S3^philitic  infection  is  strongly  as- 
serted by  Fournier,  who  clearly  indicates  the  points  that  dis- 
tinguish it  from  hysterical  analgesia.  We  are  still  completely 
ignorant  of  its  anatomical  seat.  LEEDS  <^WE ST- RIDING 
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Symptoms. 

Ansesthesia  discloses  itself  by  subjective  as  well  as  by  objec- 
tive symptoms  ;  the  former  are,  however,  frequently  very  in- 
definite and  ambiguous,  and  for  a  knowledge  of  the  exact 
nature,  extent,  and  seat  of  the  disease,  the  objective  sjnnptoms 
are  by  far  the  most  valuable.  These  must  be  ascertained  by 
careful  objective  investigation.     Unfortunately   this  is  very 


'  LcQons  sur  La  Syphilis.   Paris,  1873,  p.  783,  ei  seq. 


212  ERB. — DISEASES  OF  PERIPHERAL  CEREBRO-SPINAL  NERVES. 

difficult  and  troublesome,  occupying  much  time,  and  being  also, 
in  many  instances,  and  esjjecially  with,  uneducated  jjatients, 
very  unsatisfactory.  In  many  cases,  of  course,  the  results  are 
sufficiently  obvious  and  intelligible,  but  if  we  reflect  on  the 
paucity  of  our  knowledge  in  regard  to  the  most  important 
points  of  the  physiology  and  pathology  of  the  sensory  apj)ara- 
tus,  in  spite  of  the  manifold  investigations  that  have  been  under- 
taken, we  must  acknowledge  that  much  valuable  time  and 
labor  have  been  already  uselessly  expended  over  these  observa- 
tions. 

A  short  account  of  the  methods  of  testing  the  sensibility 
will  not  here  be  out  of  place.  As  a  preliminary,  the  fact  first 
discovered  by  Tiirck  may  be  mentioned,  viz.,  that  the  district 
affected  by  an£esthesia  appears  larger  when  the  investigation 
commences  from  the  anaesthetic  district  of  the  skin,  and  ad- 
vances towards  the  healthy  part,  and  smaller  when  the  examina- 
tion is  undertaken  in  the  opposite  direction.  The  limits,  there- 
fore, between  the  healthy  and  diseased  districts  alter  according 
to  the  direction  in  which  the  investigation  is  made.  This  may 
be  observed  in  each  case. 

The  investigation  of  the  true  tactile  sensations  or  feelings  of  contact  (see 
remarks  on  p.  200),  may  be  most  readily  accomplished  by  delicate  and  supei'ficial 
contact  of  foreign  bodies,  as  by  moving  the  tips  of  the  fingers  or  the  head  of  a  needle 
over  the  skin,  and  by  touching  the  hairs.  Thus,  for  example,  it  may  be  ascer- 
tained -whether  the  patient  can  distinguish  the  head  from  the  point  of  the  needle 
or  whether  he  can  determine  the  nature  of  smooth,  rough  or  woollen  objects.  In 
those  i^arts  which  are  more  especially  used  for  the  determination  of  the  finer  dis- 
tinctions between  different  objects,  as,  for  instance,  the  palms  of  the  hands,  the 
test  may  be  made  by  placing  various  bodies  (pieces  of  money,  small  keys,  Inittons, 
rings,  etc.),  upon  them,  and  making  the  patient  describe  them  with  closed  eyes. 
By  a  parallel  series  of  experiments  on  healthy  persons  (and,  best,  on  one's  self),  a 
judgment  may  be  acquired  as  to  what  the  discriminating  power  of  the  tactile 
sense  is  in  a  given  region,  thus  enabling  us  to  draw  correct  conclusions  in  patho- 
logical cases.  Where  the  disease  is  unilateral,  the  easiest  and  most  certain  method 
is  to  compare  the  two  sides  together. 

The  testing  of  the  sense  of  2}resmre  is  best  effected  by  the  snpcriniposition  of 
weights,  in  order  to  determine  the  minimum  differences  that  can  be  jjcrceivcd  (E. 
H.  Weber's  method).  This  method  is  so  well  kno^vn  that  it  is  unnecessary  to  enter 
into  further  details  in  regard  to  it.  The  testing  can  usually  be  carried  out  with 
facility  by  means  of  coins  (Eigeubrodt),  such  as  silver  crowns  or  half  dollars,  a 
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larger  or  smaller  number  of  which  can  bo  placed  in  the  patient's  hand.  Certain 
precautions,  however,  require  to  be  taken,  namely,  the  exclusion  of  the  muscular 
sense,  which  may  be  effected  by  resting  the  part  of  the  body  to  be  investigated 
upon  a  tii-m  support ;  the  exclusion  of  the  sensation  of  temperature  by  intercalation 
of  a  bad  conductor  of  beat,  as,  for  instance,  small  wooden  disks ;  and  lastly,  tlie 
weights  should  be  placed  on  the  part  at  regular  intervals  of  time. 

Eulenburg  has  materially  facilitated  the  testing  of  the  sense  of  pressure  by 
constructing  a  barffisthesiomctcr  (measurer  of  the  sense  of  pressure),  on  which,  by 
varying  pressure  upon  a  spring,  different  degrees  of  pressure  may  be  read  off  on  a 
dial.  The  instrument  is  handy,  and  can  be  applied  to  any  part  of  the  skin,  though 
here,  also,  the  muscular  sense  must  be  excluded.  Eulenburg  found,  by  means  of  this 
instrument,  that  a  difference  of  pressure,  amounting  to  from  -3^  to  4'ij,  can  be  dis- 
criminated by  the  skin  of  the  face  ;  on  the  hand  and  arm  it  amounted  to  from  to 
;  on  the  anterior  aspect  of  the  thigh  and  leg,  and  on  the  dorsum  of  the  foot, 
the  discriminating  power  is  about  the  same  as  on  the  hand ;  finally  the  percep- 
tion of  differences  is  much  less  acute  on  the  skin  of  the  sole  of  the  foot  and  on 
that  of  the  back  of  the  leg.  Tliese  numbers  may  serve  as  a  standard  by  whicii  to 
judge  pathological  cases.  Quick  and  certain  resiilts  are  only  obtained  in  unilate- 
ral affections,  in  which  the  two  sides  of  tlie  body  can  be  comijared;  in  other 
instances,  the  greatest  care  and  precision  are  requisite  to  demonstrate  tlie  existence 
of  slight  anomalies  of  the  sense  of  pressure.  The  method  of  testing  the  sense  of 
pressure  suggested  by  Goltz,  by  means  of  waves  of  various  strengths  generated  in 
a  tube  of  gutta  percha  filled  with  fluid,  is  scarcely  likely  to  be  introduced  into 
practice. 

The  sense  of  temperature  may  be  roughly  tested  by  the  simple  application  of  hot 
and  cold  bodies  (hot  or  cold  metal  rods,  test  tubes  filled  with  hot  and  cold  water), 
but  a  more  delicate  means  of  testing  it  is  to  see  whether  the  patient  can  distinguish 
witli  certainty  the  difference  between  cool  currents  of  air,  such  as  may  be  produced 
by  blowing  on  the  part  from  a  little  distance,  and  warm  ones,  such  as  may  be  pro- 
duced by  breathing  upon  it  in  close  proximity.  For  a  still  more  delicate  investiga- 
tion, instruments  must  be  used  which  are  cajjable  of  indicating  minute  differences 
of  temperature.  Nothnagel's  instrument  consists  of  two  cylinders,  with  metal 
bottoms  filled  with  water  heated  to  different  degrees;  Eulenburg's  instrument 
consists  of  two  thermometers  provided  with  large,  flat,  quicksilver  bulljs,  suitable 
for  placing  on  the  skin,  and  which  are  attached  to  a  stand  in  such  a  mamier  that 
they  can  be  fixed  at  different  heights  (thermajsthesiometer).  Variations  of  temper- 
ature (lietween  80°  F.  and  91°  F.),  amouating  to  half  a  degree  or  less,  are  almost 
always  discriminated  most  accurately.  On  the  cheek,  a  difference  as  small  as  one- 
third  of  a  deg!-ee  (Fahrenheit)  can  be  distinguished,  and  on  the  back,  one  of  about 
a  degree  and  five-ninths.  Deviations,  to  any  considerable  amount,  from  these  num- 
bers, must  be  regarded  as  pathological.  Alternate  immersion  of  the  fingers,  liands, 
or  feet  in  water  at  difForent  temperatures,  may  in  some  measure  supply  the  place  of 
these  finer  methods  of  investigation. 
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Testing  of  the  sense  of  locality  (sense  of  space)  is  effected,  in  the  simplest  manner 
by  touching  some  part  of  the  skin  with  the  finger  or  tlie  point  of  a  needle,  whilst 
the  patient's  eyes  remain  closed,  and  then  directing  him  to  indicate  the  point 
touched;  the  error  in  healthy  persons  is  about  equal  to  the  minimum  distance  at 
which,  according  to  E.  H.  Weber's  method,  the  points  of  the  compasses  can  be 
recognized  as  se^jarate  in  different  parts  of  the  skin.  This  metliod,  in  which  com- 
passes are  used,  as  suggested  by  Weber  (or  the  analogous  sesthesiometer  of  Sieve- 
l^ii^o)i  gives  results  that  are  more  exact,  and  admit  of  being  expressed  in  numbers. 
By  its  means  we  endeavor  to  discover  the  smallest  distance  at  which  two  tactile 
impressions,  separated  from  each  other  by  a  certain  si)ace,  can  be  felt  as  two.  This 
distance  varies  considerably  in  different  parts,  and  can  be  immediately  read  off 
on  the  circle.  Any  increase  beyond  the  norm  of  these  distances,  indicates  a  dimi- 
nution of  the  sense  of  locality.  The  nominal  distances  have  been  ascertained  with 
great  care  by  Weber,  and  the  following  may  be  here  mentioned :  the  tip  of  the 
tongue — 1.  2  mm. ;  the  extremities  of  the  lingers — 2.  25  mm.  ;  the  doi'sal  side  of  the 
first  phalanx — 16  mm.  ;  the  back  of  the  hand — 31  mm. ;  the  forearm  and  leg — aljout 
40  mm. ;  the  back — from  40  to  70  mm. ;  the  upper  arm  and  thigh — 77  mm.  Of 
course  only  considerable  deviations  from  these  approximatively  normal  numbers 
can  be  regarded  as  pathological ;  the  individual  differences  being  very  great,  whilst 
the  sense  undergoes  great  temporaiy  improvement  by  practice.  For  the  details  of 
this  somewhat  slow  method,  and  for  the  precautions  that  should  be  taken,  reference 
must  be  made  to  i^hysiological  works. 

Amongst  the  tests  of  common  sensation,  those  for  sensation  of  pain  are  most  im- 
portant. This  can  easily  be  tested  by  the  prick  of  a  pin,  by  burning,  pinching, 
firm  pressure,  and  also  by  the  application  of  a  strong  faradic  current.  The  sensation 
of  tickling  may  be  investigated  in  the  ordinary  way.  A  method,  that  at  first  sight 
appears  very  appropriate,  is  the  test  for  the  electro-cittaneous  sensibility,  by  means  of 
the  faradic  current,  as  proposed  by  Leyden.  In  this  it  is  sought,  by  means  of  a 
pair  of  electrical  tactile  compasses,  to  ascertain  the  minimum  strength  of  the  current 
required  to  produce  an  electrical  sensation :  at  the  same  time  provision  is  made  for 
reading  off  the  distance  separating  the  coils  of  the  induction  apparatus,  thus  render- 
ing it  possible  for  a  comparative  numerical  estimate  to  be  formed.  Unfortunately, 
this  method  is  very  uncertain  in  its  results,  chiefly  on  account  of  the  varying  thickness 
and  conducting  power  of  the  epidermis,  which  introduces  a  very  uncertain  factor 
into  the  experiment.  From  the  results  of  my  own  experiments  with  it,  I  cannot 
consider  it  as  being  adapted  for  ordinary  use ;  and  it  has  the  additional  disadvan- 
tage of  occupying  a  great  deal  of  time.  For  ordinary  cases,  a  simijle  ai^plicatiou 
of  the  ordinary  electrodes  with  the  common  faradic  current  is  quite  sufficient. 

In  some  cases,  the  investigation  of  the  sensibility  of  the  skin  may  be  rendered, 
more  complete  by  determining  the  period  required  for  the  conduction  of  sc7h<iations, 
and  it  will  be  found  that  cases  of  retarded  conduction  of  sensation  are  not  very 
uncommon.  If  the  retardation  be  considerable,  it  will  be  shown  by  the  much 
longer  interval  that  elapses,  as  comiiared  with  the  normal  condition ;  the  patient. 
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in  both  cases,  recording  his  perception  of  a  simple  tactile  impression  by  an  exclam- 
ation, or  by  raising  the  finger.  For  the  determination  of  still  finer  dilTerences,  the 
method  of  physiological  research  must  be  adopted. 

By  all  these  different  metliods  we  can  acquire  a  perfect  object- 
ive conception  of  the  kind,  degree,  and  extent  of  the  ansesthesia, 
and  we  can  determine  with  great  precision  how  far  the  various 
Ivinds  of  sensation  are  severally  affected.  It  is  easy  to  understand 
that  the  most  varied  combinations  and  degrees  of  disturbance  may 
occur,  which  it  is  unnecessary  to  discuss  at  greater  length.  It 
would  be  very  difficult,  indeed,  to  give  a  complete  picture  of  the 
general  symptoms  of  disease  in  the  different  forms  of  ansesthesia, 
for  they  differ  in  each  case,  and  such  a  picture  is  to  be  obtained 
from  clinical  observation  alone. 

The  subjectme  symptoms  of  ansesthesia  are,  for  the  most  part, 
either  negative,  being  founded  on  the  diminution  of  normal  sen- 
sations, or  they  are  accidental,  that  is  to  say,  they  do  not  prop- 
erly belong  to  ansesthesia,  but  to  accompanying  disturbances, 
induced  by  the  same  causes. 

Usually  the  patient  comi^lains  of  a  feeling  of  numbness, 
"furry-feeling"  (Pelzigsein),  as  if  there  were  something  between 
the  skin  and  the  bodies  touching  it ;  the  fingers  seem  as  if  they 
were  covered  with  gloves,  and  the  feet  feel  as  if  the  patient 
walked  upon  wool,  or  on  a  carpet,  or  on  a  bladder  filled  with 
water,  etc.  The  slighter  degrees  of  this  sensation  can  be  most 
readily  perceived  in  the  extremities  of  the  fingers,  particularly 
on  rubbing  them  against  each  other.  In  the  higher  degrees  the 
patient  states  that  he  feels  as  if  his  limbs  were  altogether  absent, 
and  as  if,  in  walking,  he  stepped  on  air  ;  he  needs  the  help  and 
control  of  the  eye.  The  usual  feeling  of  the  contact  of  dress  and 
of  the  shoes  is  lost ;  in  any  kind  of  manu.al  labor  the  usual  sen- 
sations are  wanting  ;  pens  and  needles  fall  out  of  the  hand  un- 
less the  patient  incessantly  follows  its  movements  with  the  eye, 
and  the  more  delicate  occupations  become  either  very  difiicult  or 
impossible. 

Even  in  complete  ansesthesia  dull  sensations,  which  the  pa- 
tient is  otherwise  unable  to  describe,  are  sometimes  experienced 
in  the  deeper-lying  tissues  and  organs,  as  in  the  muscles,  joints, 
and  bones ;  these  of  course  are  mentioned  by  him  among  other 
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subjective  symptoms.  There  is  generally  a  feeling  of  dull  heavi- 
ness in  the  anjEsthetic  parts.  The  patient,  moreover,  very 
generally  complains  of  itching  and  formication  in  the  parts 
affected. 

These  sensations,  however,  do  not  properly  belong  to  anajs- 
thesia,  but  must  be  included  amongst  the  concomitant  phemm- 
ena  of  the  disease  (since  it  often  happens  that  they  appear  inde- 
pendently as  an  accompaniment  to  some  other  affection,  as,  for 
instance,  neuralgia).  The  coincident  or  associated  phenomena 
may  vary  greatly,  and  usually  depend  on  the  participation  of 
other  nerves  in  the  affection,  but  partly  also  on  the  more  or  less 
complete  abolition  of  the  physiological  functions  of  the  nerves 
implicated. 

Thus  we  find  that  the  parcestliesicB  already  mentioned  (itch- 
ing, formication,  and,  more  rarely,  curious  feelings  of  heat  and 
cold,  burning,  etc.)  are  experienced  in  sensory  nerves.  These 
sensations  occur,  for  the  most  part,  though  not  exclusively, 
within  the  anaesthetic  areas,  though  the  greatest  possible  varia- 
tions occur  in  this  respect.  It  has  not  been  clearly  ascertained 
what  are  the  conditions  on  which  these  sensations  really  depend; 
we  do  not  know  what  kind  of  irritation  is  required  to  excite  in 
the  nerves  those  curious  feelings  that  are  described  as  formica- 
tion and  numbness ;  we  assume,  however,  that  they  are  essen- 
tially caused  by  certain  excitations  of  the  nerves,  which,  in 
accordance  with  the  law  of  excentric  projection,  are  transferred 
to  the  periphery  like  those  excentric  pains  which  we  shall  now 
proceed  to  describe.  The  feelings  of  heat  and  cold  may  perhaps 
be  caused  by  associated  changes  in  the  state  of  the  blood  travers- 
ing the  affected  parts. 

Amongst  the  concomitant  sensory  phenomena,  pain  is  a  very 
common  symptom.  It  originates  in  cases  of  ansestliesia  of  the 
nerve,  in  consequence  of  some  irritation  affecting  the  portion  of 
the  nerve  which  is  situated  centrically  to  the  cause  of  the  arrest 
of  conduction,  and  which,  according  to  the  law  of  excentric  pro- 
jection, is  transferred  to  the  periphery,  where  it  may  be  felt  as  a 
very  acute  pain.  The  singular  circumstance,  that  parts  in  which 
neither  pain  nor  even  a  sensation  of  touch  can  be  elicited  by 
any  mode  of  irritation,  may  become  the  seat  of  the  most  violent 
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pains,  lias  led  to  the  establisliment  of  a  distinct  form  of  anaesthe- 
sia— the  so-called  ancesthesia  dolorosa.  No  particular  advan- 
tage, however,  is  gained  by  such  a  subdivision. 

It  is  obvious  that  excentric  pains  of  this  kind  can  only  occur 
in  aucEsthesia  of  nerve  trunks,  and  not  in  true  central  anfEsthe- 
sia,  since  in  the  latter  case  the  sensory  terminal  apparatus  is  in- 
capable of  being  excited,  and  cannot  therefore  experience  any 
Ivind  of  sensation.  Indeed,  such  pains  are  often  observed  to 
occur  in  all  conceivable  forms  of  conductive  ansesthesije,  but  they 
are  most  common  in  injuries  of  the  peripheral  nerves  (as  in 
gunshot  wounds,  contusions,  neuritis,  etc.),  and  it  depends  more 
or  less  upon  the  casual  grouping  of  the  symptoms,  whether 
such  cases  are  to  be  regarded  as  neuralgia,  ansesthesia,  or  paral- 
ysis ;  the  variety  in  the  symptoms  being  caused  by  the  associa- 
tions of  the  different  kinds  of  nerves  in  the  same  nerve  trunk. 

The  sensations  of  special  sense  are  in  many  instances  materi- 
ally modified,  particularly  in  centric  ansesthesia,  or  in  lesions  of 
those  nerves  which  contain  nerves  of  special  sense,  as  in  the  case 
of  the  lingualis.  Loss  of  taste  and  loss  of  smell  are  most  com- 
mon (as  in  the  cases  reported  by  Binz  and  Guttman) ;  loss  of 
hearing  is  less  frequent,  and  that  of  sight  very  rare.  These 
effects,  of  course,  depend  exclusively  upon  the  seat  of  the  dis- 
ease. 

Amongst  the  concomitant  motor  phenomena,  paralysis  is  one 
that  is  very  often  associated  with  ansesthesia,  and  it  in  general 
arises  from  the  same  causes  as  those  which  produce  the  anaes- 
thesia itself  ;  thus,  for  example,  in  mixed  peripheral  nerves,  and 
in  spinal  disease,  paraplegia,  or  the  disturbance  of  co-ordination 
termed  ataxia,  may  be  observed,  and  in  cerebral  affections,  be- 
sides sensory,  motor  hemiplegia  may  be  present.  Cramps  of 
the  muscles  are  more  rarely  observed,  but  may,  nevertheless,  be 
occasioned  by  the  primary  disease ;  states  of  muscular  tension, 
slight  fibrillar  contractions,  spasms,  contractures,  etc.,  are  for 
the  most  part  met  with  in  spinal  and  cerebral  ansesthesise. 
Persistent  muscular  contraction  [contracture]  may  likewise  be 
obsei-ved  as  a  result  of  coincident  paralysis  in  the  periplieral 
forms  of  anfesthesia. 

It  is  of  great  importance  to  study  the  behavior  and  relations 
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of  the  motor  reflex  actions.  All  reflex  actions  in  peripheric  an- 
jesthesise  are,  without  exception,  abolished,  but  in  spinal  ana3s- 
thesise  everything  depends  upon  the  seat  and  extent  of  the  i)rin- 
cipal  disease  ;  if  the  arc  of  reflexion,  situated  at  a  lower  plane 
than  the  disease,  remain  unaffected,  the  reflex  acts  may  be  pre- 
served and  even  be  increased  in  their  intensity  ;  if,  on  the  con- 
trary, the  arc  lie  above  the  part,  or  be  implicated  in  the  disease, 
the  reflex  acts  are  abolished.  In  cerebral  ansesthesiee  the  various 
spinal  reflex  actions  are  all  preserved,  and,  indeed,  are  often  per- 
formed with  abnormal  energy,  whilst  those  effected  in  the  cere- 
brum may  undergo  modifications  in  character  similar  to  those 
which  occur  in  spinal  diseases.  This  is  not  the  place  to  discuss 
these  points  in  detail,  but  they  will  be  considered  under  the  head 
of  diseases  of  the  brain  and  spinal  cord. 

In  many  cases  well-marked  concomitant  Daso-motor  'phenom- 
ena are  observed  :  either  redness  and  increased  temperature  of 
the  skin,  sometimes  with  augmented  perspiration,  or  ]3allor  and 
coldness,  with  abnormal  dryness  of  skin.  These  varieties  de- 
pend, as  in  neuralgia,  upon  the  coincident  implication  of  the  vaso- 
motor nerves,  which  may  of  course  be  affected  in  many  different 
ways  in  the  various  forms  of  the  disease.  It  must  be  noticed, 
that  anaesthesia  per  se^  that  is  to  say,  the  abolition  of  the  ordi- 
nary centripetal  excitations,  has  no  influence  upon  the  peri- 
pheric circulation,  for  this  can  only  be  altered  by  direct  irritation 
applied  to  the  vaso-motor  nerves,  or  in  a  reflex  manner  by  condi- 
tions of  excitation  calling  forth  in  anaesthesia  excentric  pains 
and  parsesthesia3. 

The  same  observations  apply  to  tropliio  disturbances.,  which 
not  unfrequently  form  concomitant  symptoms  in  anaesthesia. 
Amongst  these  are  included  atrophy  of  the  muscles  and  other 
tissues,  desquamation  of  the  epidermis,  abnormal  and  irregular 
growth  of  the  nails,  swelling  and  glossiness  of  the  skin  ( ' '  glossy 
fingers"),  lierjDetic  eruptions,  pem2:)higus,  and  ulcers,  which 
have  all  been  observed  ;  also  slight  and  severe  degrees  of  bed- 
sores, as  well  as  feeble  resistance  to  all  kinds  of  external  in- 
juries, which  may  be  speedily  followed  by  malignant  inflamma- 
tions, ecchymoses  or  mortification.  The  simple  fact  that  com- 
plete anaesthesia,  such  as  occurs  in  most  cases  of  cerebral  origin. 
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in  some  of  spinal  origin,  and  in  hysteria,  may  run  its  course  with- 
out any  such  trophic  disturbances,  sufiiciently  demonstrates  that 
they  are  not  occasioned  by  the  anaesthesia.  At  most  the  anaes- 
thesia can  only  be  regarded  as  a  condition  likely  to  lead  to 
trophic  disturbances  by  interfering  with  the  recognition  and 
sufficiently  early  removal  of  external  injurious  agents.  These 
disturbances,  however,  there  can  be  no  doubt,  are  due  to  the  im- 
plication of  trophic  and  vaso-motor  nerves  in  the  disease.  If  the 
disease  be  situated  where  sensory  and  vaso-motor  (and  trophic) 
nerves  lie  close  together,  then  are  the  conditions  the  most  favorable 
for  all  the  nerve  fibres  to  be  equally  affected  ;  this  explains  why 
such  trophic  disturbances  are  most  commonly  observed  in  severe 
lesions  of  mixed  peripheral  nerves.  In  the  spinal  cord  where 
the  sensor}'-  and  vaso-motor  trophic  nerves  are  not  in  such  imme- 
diate proximity,  they  may  be  separately  affected ;  which  ex- 
plains why  trophic  disturbances  are  so  often  absent  in  spinal 
anfesthesia,  whilst  they  are  present  in  other  forms.  They  are 
certainly  present,  however,  in  all  cases  in  which  the  entire  thick- 
ness of  the  cord  is  destroyed  throughout  any  considerable  extent. 
On  the  other  hand,  in  the  brain  these  different  nerves  lie  at  so 
great  a  distance  from  each  other  that  it  is  a  rare  occurrence  for 
them  to  be  coincidently  diseased  ;  and  consequently,  as  a  rule, 
trophic  disturbances  do  not  occur  in  cerebral  ausesthesise. 

One  of  the  most  interesting  trophic  disturbances,  which  is 
not  unfrequently  observed  in  trigeminal  anaesthesia,  is  the  so- 
called  ^'■neuro -'paralytic  opliihalmia^''  in  the  more  serious  cases 
of  which  gradually  increasing  hypersemia  of  the  conjunctiva 
occurs,  with  cloudiness  and  ulceration  of  the  cornea,  2Droceed- 
ing  ultimatel}^  to  perforation  and  destruction  of  the  eye  by 
panophthalmitis. 

Tliis  troi)hic  disturbance,  which  appears  so  constantly  after 
the  intracranial  section  of  the  trigeminus,  has  been  thoroughly 
investigated  by  physiologists  (Magendie,  Bilttner,  Meissner, 
Snellen,  Schiff,  Hippell,  and  others)  ;  and  it  was  believed  that 
the  ultimate  conclusion  for  or  against  the  existence  of  trophic 
nerves  would  probably  be  arrived  at  from  observations  in  this 
region.  Tlie  view  held  by  some  that  the  sensory  fibres  exert  a  di- 
rect trophic  influence  on  the  parts  they  supply  has  been  refuted, 
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and  tlie  opinion,  so  persistently  maintained  by  Snellen,  that  the 
loss  of  the  protection  ordinarily  afforded  to  the  eye  by  the  sen- 
sory nerves  is  the  only  cause  of  neuro-paralytic  ophthalmia, 
has  also  been  shown  to  be  untenable.  The  most  probable  view- 
is  that  which  was  originally  advanced  by  Meissner,  viz.,  that  the 
first  branch  of  the  trigeminus  contains  true  trophic  nerves,  which 
there  form  a  fasciculus,  and  that  the  absence  or  occurrence  of 
trophic  disturbances  is  conditional  on  their  implication  in  the 
same  morbid  process  which  has  caused  the  aua3sthesia.  The 
solntion  of  this  question,  however,  must  be  left  to  experimental 
physiology  and  pathology,  and  we  shall  here  only  add  that  this 
trophic  disturbance  of  tthe  peripheric  portion  of  the  trigeminus  is 
wont  to  be  occasioned  by  only  one  lesion,  whilst  in  anaesthesia) 
of  the  trigeminus  of  centric  origin  this  lesion  is  wanting. 

To  all  appearance  the  symptoms  accompanying  anaesthesia 
present  much  more  of  an  accidental  character  than  those  asso- 
ciated with  neuralgia ;  for  the  most  part  they  are  not  directly 
dependent  on  the  anaesthesia,  yet  their  presence  and  grouping 
may  afford  much  aid  in  the  discovery  of  the  localization  and 
nature  of  the  morbid  processes  to  which  the  anaesthesia  is  due. 
An  examination,  therefore,  into  the  nature  of  these  processes  is 
a  matter  of  no  slight  importance. 

Symptomatology  of  tlie  Several  Forms  of  Anmstliesia. 

We  shall  here  briefly  characterize  some  of  the  more  fre- 
quently recurring  forms  of  anaesthesia,  omitting  such  points  as 
may  be  discussed  more  elaborately  in  other  parts  of  this  work. 

Traumatic  Ancesthesia.  —The  immediate  cause  of  this  forrq 
of  anaesthesia  is  a  wound  of  some  kind  or  other,  such  as  that 
produced  by  gun-shots,  contusions,  dislocation,  etc.,  or  a  me- 
chanical compression,  as  that  produced  by  abscesses  ,  cica- 
trices, etc.  In  such  cases,  the  anaesthesia  is  general  1}^  total,  and 
is  always  accompanied  by  well-marked  motor,  vaso-motor  and 
trophic  disturbances,  as  well  as  by  more  or  less  acute  excentric 
pains.  The  course  of  the  affection  is  usually  vqxj  slow,  and 
union  generally  begins  to  take  place  at  a  rather  late  period  ;  as  a 
rule,  however,  it  takes  place  earlier  in  the  case  of  sensorj'-  than 
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ill  that  of  motor  nerves.  In  many  nerve  regions,  as,  for  instance, 
in  those  of  the  median  nerve  and  rami  digitales,  sensibility 
returns  very  soon  after  the  injury,  probably  in  consequence  of 
the  presence  of  communicating  branches. 

RJieumaUc  A /ices£7ies ice.— Gsitching  cold,  a  thorough  v^^etting, 
and  similar  conditions,  are  the  causes  of  this  form.  The  anaes- 
thesia is  usually  preceded  by  rheumatoid,  neuralgiform,  or  true 
neuralgic  pains,  and,  in  general,  is  not  very  marked.  Perception 
of  pain,  when  sharp  irritation  is  applied,  is  usually  preserved. 
Sometimes,  where  mixed  nerves  are  affected,  there  are  slight 
motor  disturbances,  but  symptoms  of  vaso-motor  and  trophic 
disturbances  are  rare  ;  herpes  may,  however,  occur.  The  course 
is  usually  rapid,  and  the  termination  favorable. 

Ancesthesia  of  Laundresses. — The  patient  here  complains  of 
a  feeling  of  numbness,  formication,  and  a  peculiar  stiffness  in 
both  hands  and  forearms,  but  seldom  of  acute  pain.  At  the  same 
time  there  are  the  usual  symptoms  of  vaso-motor  cramp,  and  the 
hands  are  pale  and  cold.  The  patient,  as  a  rule,  is  an£esthetic  in 
these  parts  for  all  the  various  kinds  of  sensation,  but  the  anses- 
thesia  is  usually  incomplete,  so  that  severe  irritations  of  all  kinds 
can  still  be  felt.  Motor  disturbances  are  either  altogether  ab- 
sent, or  they  are  of  no  importance.  The  affection  is  obstinate, 
and  often  persists  long  after  the  occupation  has  been  given  up. 
(It  may  be  classed  partly  with  the  foregoing,  and  partly  with  the 
following  form.) 

Vaso-motor  {IscJicBmic)  Ancesthesia. — This  is  usually  an  in- 
complete but  general  form,  of  ansesthesia,  exhibiting  considerable 
fluctuations  in  intensity.  The  diagnosis  is  based  upon  the  fol- 
lowing circumstances :  The  fluctuations  coincide  with  those  of 
vaso-motor  cramp  of  the  smaller  cutaneous  vessels ;  the  anaesthe- 
sia is  often  preceded  and  accompanied  by  coldness  and  pallor, 
and  often  also  by  cyanosis  of  the  skin  and  smallness  of  the 
pulse  ;  and,  lastly,  warmth  ap]3lied  externally  lessens,  while  cold 
augments,  the  anaesthesia.  The  course  varies  in  different  in- 
stances, but  is  usually  rapid  and  favorable. 

Neuritic  Anaesthesia. — There  is  nothing  distinctive  in  the 
characters  presented  by  this  form.  It  is  generally  incomplete, 
and  accompanied  by  well-marked  neuralgic  symptoms,  but  sel- 
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dom  by  any  disturbance  of  the  motor  functions.  Herpes,  on  the 
contrary,  is  of  frequent  occurrence.  The  pathognomonic  symp- 
tom is  the  evidence  of  neuritis  in  the  nerve.  This  holds  also  for 
the  anjesthesife  caused  by  lepra,  neuromata,  and  other  tumors. 
The  diagnosis  essentially  rests  on  the  proof  of  the  existence  of 
these  pathological  products. 

In  the  same  way,  in  cases  of  toxic  ancBsthesia,  evidence  of  i)re- 
existing  poisoning  is  of  great  importance  in  determining  the 
diagnosis.  This  is  most  readily  obtained  in  cases  of  chronic 
poisoning  by  lead,  in  which,  however,  the  anaesthesia  is  seldom 
of  high  degree.  Anaesthesia  from  ergotine  poisoning  generally 
attacks  the  fingers  and  toes  at  the  same  time,  and  is  associated 
with  a  considerable  amount  of  vaso-motor  disturbance  ;  in  severe 
cases  the  extremities  mortify. 

AncesthesicB  following  certain  acute  diseases  may  be  of  the 
most  various  kinds.  After  typhoid  fever  the  anaesthesia  is  often 
confined  to  the  area  of  distribution  of  a  single  cutaneous  ]ierve, 
or  extends  over  the  area  supjDlied  by  larger  mixed  nerves,  and  is 
then  generally  associated  with  motor  disturbances ;  or  it  may 
be  of  sj)inal,  and  sometimes  even  of  cerebral  origin.  After  diph- 
theria, anaesthesia  of  the  pharj^ngeal  muscles  is  very  frequent, 
a  symptom  that  is  not  at  all  uncommon  even  after  simple  in- 
flammatory angina.  Moreover,  very  widely  diffused  forms  of 
anaesthesia  occur,  which  generally,  however,  appear  to  have  a 
central  origin. 

Hysterical  ancestJiesia  may  present  very  different  forms.  It 
may  either  be  local  or  widely  extended  over  the  whole  body  ;  it 
may  be  confined  to  one  extremity,  or  appear  in  an  hemiplegic  or 
paraplegic  form  ;  it  may  be  partial  (most  commonly  as  analgesia) 
or  total,  and  may  attack  the  mucous  membranes  (pharyngeal  and 
laryngeal  mucous  membranes,  vagina  and  vulva)  just  as  well  as 
the  skin.  Its  real  nature  is  as  a  rule  established  by  other  evi- 
dence of  hysteria.    (See  the  chapter  on  this  subject.) 

Sypliilitic  ancesthesia  (Fournier),  which  chiefly  presents 
itself  in  the  form  of  analgesia,  and  occurs  only  on  particular 
parts  of  the  body  (as  the  backs  of  the  hands,  mammas,  etc.),  has 
already  been  briefly  described. 

Spinal  anaesthesia  is  one  of  the  commonest  forms,  and  is 
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usually  recognized  by  its  affecting  the  lower  extremities  on  both 
sides  ;  it  may  also,  however,  occur  on  other  isolated  parts  of  the 
body,  as  in  the  area  supplied  by  the  ulnar  nerve,  in  tabes ;  in 
that  supplied  by  the  fifth  nerve,  and  on  the  trunk.  It  may  be 
either  a  partial  or  a  total,  a  complete  or  an  incomplete,  sensory 
paralysis.  The  concomitant  symptoms  of  lesion  of  the  spinal 
cord,  as  pareses  and  paralyses  (chiefly  of  a  paraplegic  form), 
ataxia,  sensation  of  constriction,  vesical  and  sexual  debility,  will 
alone  enable  us  to  arrive  at  a  conclusion  in  regard  to  the  seat  of 
disease.  (For  further  information  see  the  section  on  Diseases  of 
the  Spinal  Cord.) 

Cerebral  ancestJiesia  can  only  be  easily  recognized  when  it  at- 
tacks one  side  of  the  body  ;  but  it  often  appears  to  be  confined 
to  single  parts  of  the  skin,  to  the  districts  supplied  by  particular 
nerves,  or  to  one  extremity,  and  the  diagnosis  can  then  only  be 
established  from  a  consideration  of  the  accompanjang  cerebral 
symptoms  (motor  paralyses,  disturbances  of  the  senses,  implica- 
tion of  the  cerebral  nerves,  vertigo,  diminished  intelligence,  im- 
pau-ed  memory,  etc.),  but  in  most  cases  this  is  accomplished  with- 
out any  special  difiiculty.  Ansesthesia  may  accompany  either 
limited  or  diffused  disease  of  the  brain  ;  it  does  not,  however,  in 
general  attain  a  high  degree  of  intensity,  and  shows  a  strong  dis- 
position to  improvement ;  partial  paralysis  of  sensation  may 
occur,  but  it  is  rare.  The  great  variety  in  the  modes  of  super- 
vention of  cerebral  anaesthesice  admits  of  easy  explanation  when 
the  wide  separation  between  the  sensory,  motor,  and  vaso-motor 
nerves  in  the  brain,  and  the  numerous  forms  of  diseases  by  which 
they  may  be  attacked,  are  borne  in  mind.  Analgesia  is  of 
remarkably  frequent  occurrence  in  the  psychoses;  and  simple 
local  anaesthesia  is  also  often  present.  (For  further  details  on 
these  points  we  must  refer  to  the  chapters  specially  devoted  to 
these  subjects.) 

Amongst  the  an{Esthesia3  of  peripheral  nerves,  anaesthesia 
OF  THE  TRIGEMINUS  aloue  requires  a  more  detailed  description. 
It  is  relatively  frequently  observed  as  an  isolated  affection,  and 
is  for  the  most  part  a  dangerous  disease ;  besides  its  practical 
importance,  it  possesses  considerable  physiological  and  patho- 
logical interest. 
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Tins  form  of  ana3stliesia  often  results  from  inflammation, 
atrophic  changes,  degenerations,  tumors,  etc.,  affecting  the  intra- 
cranial part  of  the  trigeminus,  and  especially  the  ganglion  Gasseri ; 
or  from  pathological  changes  affecting  the  neighboring  parts,  as 
the  bones,  vessels,  and  membranes  of  the  brain,  etc.,  and  extend- 
ing to  the  trigeminus  ;  or  from  injury  by  fractures  of  the  skull, 
wounds  of  the  head,  operations,  etc.  The  peripheric  an8esthesia3 
of  the  trigeminus  are  due  to  these  or  to  similar  causes,  but  the 
fibres  in  their  central  course  may  also  be  affected  in  apoplexy, 
tumors,  atrophic  processes,  sclerosis  of  the  brain,  the  result 
manifesting  itself  as  anaesthesia. 

The  extent  of  the  anaBsthesia  will  of  course  vary  according  to 
the  seat  of  disease,  being  either  limited  to  a  single  branch  or 
principal  trunk,  or  affecting  the  whole  region  of  distribution  of 
the  trigeminus.  In  the  latter  case,  one  side  of  the  face,  part  of 
the  ear,  the  skin  of  the  temple  and  forepart  of  the  head,  are 
deprived  of  sensation.  The  conjunctiva  and  cornea,  the  nasal 
and  oral  mucous  membranes,  the  tongue,  gums,  and  a  part  of  the 
pharynx,  are  all  rendered  more  or  less  completely  insensitive  on 
the  affected  side.  We  are  not  aware  if  partial  sensory  paralysis 
of  the  face  may  occur.  When  the  patient  puts  a  goblet  to  his 
lips,  it  gives  him  the  impression  of  being  broken ;  he  does  not 
feel  on  the  ansesthetic  side  when  he  has  anything  in  his  mouth, 
or  even  when  a  foreign  body  enters  the  eye,  etc.  Excentric  pain 
not  infrequently  occurs  amongst  the  concomitant  symptoms  in 
the  form  of  a  violent  tic  douloureux.  The  movements  of  masti- 
cation are  sometimes  disturbed  and  sometimes  unaffected,  which 
is  dependent  upon  whether  the  motor  root  (portio  minor)  of  the 
fifth  is  or  is  not  implicated.  Those  facial  muscles  that  receive 
their  nervous  supply  from  the  facial  nerve,  remain  perfectly 
capable  of  performing  all  voluntary  movements;  yet  the  move- 
ments of  the  ansesthetized  half  of  the  face  are  not  infrequently 
slow  and  imperfect.  No  reflex  actions  whatever  can  be  called 
forth  when  the  anaesthesia  is  peripheric.  The  skin  of  the  face 
appears  bloated  and  often  of  a  bluish-red  color,  and  cool ;  spon- 
giness  of  the  gums,  ulcers  of  the  mucous  membrane  of  the  mouth 
and  nose,  and  hemorrhage  from  these  jDarts,  are  all  sjnnptoms 
that  have  been  observed  ;  injuries  of  the  ansesthetic  mucous 
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membrane  lining  tlie  clieeks  often  arise  from  biting  it,  and  tliese 
heal  with  difficulty,  and  often  lead  to  the  formation  of  unhealthy 
ulcers.  The  ophthalmic  symptoms  are  particularly  noticeable. 
The  acuteness  of  vision  undergoes  diminution,  partly  owing  to 
the  failure  of  the  lachrymal  secretion,  and  partly  in  consequence 
of  secondary  trophic  disturbances  and  liypera3mia ;  the  cornea 
becomes  cloudy  and  then  ulcerated,  and  perforation  may  occur, 
the  eye  perishing  from  atrophy ;  this,  however,  has  already  been 
mentioned.  The  sense  of  smell  is  only  impaired  in  consequence 
of  the  dryness  of  the  Schneiderian  mucous  membrane.  Simple 
sensory  irritation,  however,  like  that  which  may  be  produced  by 
ammonia  and  snuff,  is  no  longer  capable  of  exciting  reflex 
actions.  The  hearing  usually  remains  unaffected,  providing  the 
tensor  tympani  is  not  paralyzed  by  the  disease,  in  which  case  a 
slight  disturbance  of  the  hearing  may  be  produced.  The  sense 
of  taste,  on  the  contrary,  is  almost  always  considerably  im- 
paii'ed.  The  perception  of  taste  is  lost  throughout  the  anterior 
two-thirds  of  the  ansesthetic  side  of  the  tongue.  It  is  well  known 
that  the  sense  of  taste  in  these  parts  of  the  tongue  is  due  to  the 
lingual  nerve  ;  the  gustatory  fibres,  however,  for  the  most  part, 
run  from  the  facial  through  the  chorda  tympani.  As,  however, 
there  are  a  number  of  well  authenticated  cases  (as,  for  examjDle,' 
those  reported  by  Hirschberg,  Guttmann,  Kocher,  Hippel,  and 
others)  in  which  complete  anaesthesia  of  the  trigeminus  was  pres- 
ent with  complete  integrity  of  the  facial,  yet  in  which  there  was 
loss  of  taste  on  the  anterior  half  of  the  tongue,  it  is  probable  that 
the  gustatory  fibres  of  the  chorda  in  reality  originate  from  the 
trigeminus.  When,  therefore,  this  nerve  is  damaged  at  any 
part  in  its  course  where  it  contains  gustatory  fibres — which,  from 
the  preceding  observations,  appears  to  be  the  case  at  the  base  of 
the  skull— paralysis  of  the  sense  of  taste  results.  We  shall 
return  to  this  question,  which  is  important  in  so  many  respects, 
in  speaking  of  neuroses  of  the  gustatory  nerves  and  paralysis 
of  the  facial  (see  the  chapters  on  this  subject).  No  statements 
have  been  made  in  regard  to  the  behavior  of  the  salivary  secretion 
in  trigeminal  anaesthesia. 

Such  is  a  brief  sketch  of  anfesthesia  of  the  fifth  nerve,  as  it 
presents  itself  partly  as  an  isolated  affection,  and  partly  as  a 
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symptom  in  various  diseases  of  tlie  brain  and  base  of  tlie 
cranium.  Tlie  seat  of  the  disease  and  its  peripheral  or  central 
origin  can  be  easily  ascertained  by  a  little  attention  to  the  parts 
affected  by  anaDsthesia,  to  the  presence  of  motor,  trophic,  and 
sensory  disturbances,  and  to  the  existence  or  non-existence  of 
functional  disturbances  of  the  nerves  at  the  base  of  the  brain, 
or  of  the  brain  itself.  (For  additional  information  regarding 
the  diagnosis,  see  Romberg). 

Ansesthesia  of  the  several  spinal  nerves  requires  no  particular 
description ;  its  seat  and  extent  depending  u]pon  their  anatom- 
ical distribution,  whilst  its  etiology  and  symj)tomatology  may 
be  deduced  from  the  statements  that  have  just  been  made. 

Course^  Diiration^  and  Terminations. 

An  account  of  the  course,  duration  and  terminations  of  anses- 
thesia may  be  comprised  in  a  few  words  :  these  all  depend  almost 
entu-ely  upon  the  nature  and  curability  of  the  primary  disease. 
Anaesthesia  may  be  either  sudden  or  more  or  less  gradual  in  its 
mode  of  commencement.  In  favorable  cases,  after  the  disturb- 
ance has  reached  its  acme,  gradual  improvement  commences, 
and  recovery  finally  takes  place  ;  as,  for  instance,  in  many  cen- 
tral ansesthesise,  and  in  the  rheumatic,  ischsemic,  and  traumatic 
forms.  In  unfavorable  cases  the  disease  becomes  either  grad- 
ually or  suddenly  worse,  advancing  from  partial  to  total,  and 
from  circumscribed  to  diffused  ansesthesia ;  serious  trophic  dis- 
turbances then  supervene,  namely,  extensive  bed-sores,  which 
may  lead  to  death  through  exhaustion  or  from  pysemia.  Yet 
recovery  is  still  possible  in  states  of  advanced  ansesthesia. 
Everything  here  depends  on  the  nature  of  the  primar}^  disease  ; 
but  to  enter  minutely  into  all  the  different  courses  the  disease 
may  take,  would  be  to  recapitulate  the  whole  pathology  of  the 
central  nervous  system.  It  often  happens  also  that  when  amend- 
ment has  commenced,  one  or  other  of  the  sequelse  of  the  disease 
remains  behind  :  tactile  sensibility  remains  for  a  long  time  dull, 
and  is  clearly  more  diminished  by  cold  than  in  healthy  parts  of 
the  skin.    Sometimes  particular  kinds  of  sensation  are  wanting 
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for  a  longer  period  than  otliers,  or  are  permanently  lost,  and  in 
this  manner  a  kind  of  incomplete  cure  can^be^egected^ ^ ^^^^^ 

MEDICO-CHIRURCICAL  SOCIETY 

Diagjiosis. 

In  the  diagnosis  of  sensory  paralysis,  several  different  points 
have  to  be  considered.  In  the  first  place,  we  should  determine 
clearly  the  extent  and  degree  of  the  disease  ;  this  can  be  readily 
done  by  aid  of  the  several  methods  of  investigation  given  above. 

In  the  next  place,  it  is  necessary  to  discover  the  precise  seat 
of  the  primary  disease,  the  most  important  point  being  to  deter- 
mine whether  the  anaesthesia  is  of  peripheric  or  of  central  origin. 
The  principal  points,  as  may  be  gathered  from  the  foregoing 
description,  are  the  extent  and  the  degree  of  the  anaesthesia 
(partial  sensory  paralysis  occurring  almost  exclusively  in  cen- 
tral, scarcely  ever  in  peripheral  disease),  the  accompanying  motor, 
vaso-motor,  and  trophic  disturbances,  the  mode  in  which  reflex 
acts  are  performed,  the  existence  or  non-existence  of  spinal 
and  cerebral  symptoms,  the  evidence  of  the  existence  of  different 
causes,  etc.  The  diagnosis  between  true  peripheral  anaesthesia 
and  anaesthesia  of  the  peripheral  conducting  organs,  on  the  one 
hand,  and  between  true  central  anaesthesia  and  anaesthesia  of  the 
cerebral  conducting  fibres,  on  the  other  hand,  will  in  most  cases 
be  rendered  evident  by  a  study  of  the  details  of  the  affection.  It 
is  not,  however,  always  possible  to  make  the  diagnosis  with  cer- 
tainty. 

Finally,  the  diagnosis  should  include  the  determination  of 
the  causes  of  the  anaesthesia,  and  the  pathological  and  anatom- 
ical changes  that  have  produced  it.  No  detailed  statement  can 
be  made  on  this  point ;  and  the  requisite  information  must  be 
gained  by  a  careful  consideration  of  the  several  symptoms,  and 
by  duly  weighing  them  in  the  light  of  the  principles  of  special 
pathology.  In  this  manner  it  is  often  possible  to  make  an  exact 
diagnosis  ;  but  where  that  cannot  be  done,  we  must  rest  satisfied 
with  vague  suppositions  in  regard  to  the  seat  and  pathological 
anatomy  of  the  disease,  and  this  is  especially  the  case  in  those 
large  groups  of  anaesthesia  which  depend  on  the  so-called  impal- 
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pable  tropllic  disturbances  (as  liysteria,  tlie  different  forms  of 
poisoning,  rheumatism,  etc.). 

Prognosis. 

The  prognosis  of  anaesthesia  de]3ends  almost  entirely  upon 
the  cause,  or  rather  upon  the  seat  of  the  disease.  A  favorable 
termination  may  be  expected  in  rheumatic,  ischsemic,  hysterical, 
and  syphilitic  ana3sthesi£e,  and  in  the  forms  induced  by  the  periph- 
eral action  of  cold  or  corrosives.  So  also  where  the  compression 
causing  the  aneesthesia  is  moderate,  a  favorable  prognosis  may 
be  given,  if  the  compressing  cause  can  be  removed ;  but  if,  on 
the  contrary,  the  compression  has  been  so  strong  as  to  produce 
degeneration  of  the  nerve,  the  prognosis  is  less  favorable,  and  a 
long  period  must  at  least  elapse  before  the  cure  is  accomplished. 
This  is  still  more  true  of  cases  of  entn-e  division  of  the  nerve,  for 
degeneration  then  always  occurs,  and  everything  depends  upon 
whether  the  divided  ends  of  the  nerves  are  in  a  favorable  or 
unfavorable  position  for  union  and  regeneration.  In  the  former 
case,  recovery  takes  place  after  a  certain  time  (generally  several 
months),  whilst  in  the  latter  a  period  of  months  or  years  m2jj  be 
requu'ed,  or  the  affection  may  remain  permanently  incurable. 
An^Esthesia  after  acute  diseases  runs  for  the  most  part  a  favor- 
able course,  as  do  also  those  arising  from  toxic  influences.  The 
prognosis  in  spinal  and  cerebral  aucEsthesije  is  usuallj',  though 
not  always,  identical  with  that  of  the  primarj^  disease  ;  in  cere- 
bral forms  (those  due  to  apoplexy  or  embolism)  it  may  not 
unfrequently  be  noticed  that  the  sensory  paralysis  soon  disap- 
pears, whilst  the  other  symptoms  persist  for  some  time. 

In  general  the  prognosis  in  cerebral  ansesthesise  is  more  favor- 
able than  in  the  spinal  forms.  If  the  latter  be  comjjlete  and  well 
marked,  and  if  they  be  at  the  same  time  accompanied  by  serious 
trophic  disturbances,  the  prognosis  is  generally  bad.  (For  fur- 
ther information,  see  the  chapters  on  diseases  of  the  spinal  cord 
in.  another  part  of  this  work.) 
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LEEDS  c^aVEST-RIDINC 
Treatment       ^^^0'^^-CHl.RURC!CAL  SOCIETY 

The  causal  indications  mnsfc  first  be  attended  to.  In  a  large 
majority  of  cases  direct  treatment,  or  the  treatment  of  symp- 
toms, proves  unsuccessful,  if  the  cause  of  the  anajsthesia  have 
not  been  removed,  vv^hilst  it  often  happens  that  the  cure  of  the 
primary  disease  suffices  to  cause  the  removal  of  the  anjEsthesia. 
It  would  lead  us  too  far  here  to  give  even  the  outlines  of  the 
therapeutic  measures  that  may  be  required  to  fulfil  the  causal 
indications  ;  it  is  certain  that  the  most  diverse  surgical  proceed- 
ings, numerous  internal  and  external  remedial  measures,  and 
particularly  electro-therapeutics,  hydro-therapeutics,  and  balneo- 
therapeutics, may  play  an  extensive  and  important  role  in  the 
treatment.  Particular  attention  must  in  many  cases  be  directed 
to  the  primary  diseases  of  the  central  nervous  system. 

If,  however,  no  cause  can  be  demonstrated,  or  if,  after  the  re- 
moval of  the  cause,  the  ansesthesia  still  remains  more  or  less  com- 
plete, or,  if  it  seem  advisable,  in  addition  to  the  causal  treatment, 
to  attack  simultaneously  the  symptom  of  anaesthesia,  then  the 
direct  treatment  of  anaesthesia  must  be  commenced,  and  that 
symptom  becomes  itself  the  object  of  appropriate  therapeutic 
measures.  Such  direct  treatment  is  often  indispensable  to  effect 
complete  recovery,  and  it  may  frequently  be  noticed  that  even 
after  the  removal  of  the  cause,  and  after  the  cure  of  the  primary 
disease,  the  ansesthesia  only  yields  to  direct  treatment.  Where, 
however,  a  cause  exists  which  the  means  at  our  disposal  do  not 
enable  us  to  remove,  nothing  can  be  expected  from  the  direct 
treatment  of  the  ansesthesia,  and  it  may  be  omitted  as 
superfluous. 

The  principal  aim  of  this  direct  treatment  is  the  re-establish- 
ment of  tlie  diminished  or  obliterated  irritability  and  conductiv- 
ity of  the  sensory  apparatus.  Tliis  object  will  be  best  attained  by 
applying  properly  graduated  irritants  to  the  periphery,  which, 
on  the  one  hand,  are  capable  of  exalting  the  diminished  irrita- 
bility, and,  on  the  other,  of  overcoming  any  obstacles  to  the  con- 
ductivity of  the  fibres  that  may  be  present. 

By  far  the  most  effective  of  all  the  remedies  that  can  thus  be 
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applied  is  indisputably  electricity^  a  means  of  excitation  that 
may  be  employed  in  the  most  various  degrees  of  intensity,  and 
can  be  everywhere  applied  with  the  utmost  facility,  and  without 
being  followed  by  any  unpleasant  secondary  effects.  The  meth- 
ods best  adapted  to  this  object  are  (not  referring  to  the  very 
numerous  and  important  methods  of  employing  electricity  in  the 
treatment  of  the  primary  disease  [such  as  spinal  and  cerebral 
diseases,  neuritis,  vaso-motor  disturbances,  cramp,  etc.],  meth- 
ods which  are  mentioned  in  the  chapters  of  this  work  devoted  to 
these  subjects,  and  in  the  elementary  books  on  electro-thera- 
peutics) :  — 

a.  Faradization  of  the  skin,  by  means  of  the  electric  brush, 
or,  if  a  less  powerful  irritant  is  required,  by  means  of  moist  elec- 
trodes. The  induction  current  is  best  obtained  from  the  secon- 
dary coil,  and  the  cathode  (of  the  opening  current)  may  be 
applied  as  the  cutaneous  irritant,  whilst  the  anode  is  placed  on 
some  indifferent  part ;  the  current  should,  in  general,  be  of  con- 
siderable strength,  and  the  irritation  should  last  for  a  couple  of 
minutes. 

1).  Galvanization  of  the  skin  is  best  effected  by  moving  the 
cathode  to  and  fro  over  the  thoroughlj^  moistened  skin,  a  strong 
current  being  used  for  the  purpose.  The  anode  must  be  placed 
over  the  seat  of  the  disease,  or  upon  some  indifferent  part.  In 
many  cases  energetic  coincident  irritation  of  the  nerve  trunks  is 
useful.  The  employment  of  the  electric  brush  in  connection 
wdth  the  cathode  of  the  galvanic  current  is  less  advantageous  ; 
when  thus  used,  the  current  must  be  of  extraordinary  strength, 
and  is  then  likely  to  produce  slight  cauterizations  of  the  skin. 
The  application  should  last  for  the  same  length  of  time  as  when 
the  faradic  current  is  used,  and  the  fi-equency  of  application 
should  be  regulated  on  general  principles.  In  curable  cases  im- 
provement usually  occurs  after  each  sitting,  and  lasts  for  a  pro- 
gressively longer  period,  till  at  last  it  results  in  permanent 
recovery. 

Many  other  cutaneous  irritants  act  in  the  same  way  as  elec- 
tricity, and  particularly  the  spirituous,  ethereal,  and  other  stimu- 
lating embrocations  (opodeldoc,  spirit  of  camphor,  oil  of  tur- 
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pentine,  oil  of  mustard,  spirit  oi  ants,'  spirit  of  wild  tliyme,  tinc- 
ture of  cantliarides,  veratria  ointment,  etc.).  Still  more  intense 
effects  can  be  obtained  by  urtication,  by  tlie  alternate  application 
of  hot  and  cold  shower-baths,  dry  carbonic  acid  baths,  etc. 
Warm  baths,  thermal  air  baths,  and  simple  friction,  act  more 
gently.  Tiirck  has  already  demonstrated  the  fact,  that  the  lesser 
degrees  of  anaesthesia  can  be  removed  by  friction  alone,  and 
hence  the  much- vaunted  success  of  many  embrocations  may  be 
due  in  part  to  the  mechanical  irritation  of  the  rubbing. 

The  more  energetic  counter-irritants,  such  as  vesicants,  oint- 
ments producing  pustules,  moxse,  and  the  actual  cautery,  should 
only  be  employed  when  there  are  very  distinct  indications  (usu- 
ally causal)  for  their  use  ;  but  we  expressly  raise  a  warning  voice 
against  their  indiscriminate  application  to  anaesthetic  parts,  which 
are  always  liable  to  serious  trophic  disturbances. 

Internal  remedies  are  generally  prescribed  exclusively  in 
accordance  with  the  causal  indications.  Strychnine  has  been 
recommended  as  a  specific  remedy  for  anaesthesia ;  and  other 
nervines,  such  as  musk,  castor,  valerian,  arnica,  etc.,  have  also 
been  recommended,  but  their  action  is  exceedingly  doubtful. 

In  anaesthesia  of  the  trigeminus,  the  treatment  appropriate 
to  the  presumed  primary  disease  must  be  adopted.  The  appli- 
cation of  the  galvanic  current  is  one  of  the  most  important  means 
that  can  be  employed  in  this  affection,  but  great  caution  is 
required  in  its  use  on  account  of  the  proximity  of  the  brain.  A 
protective  bandage  over  the  eye  constitutes  the  best  remedy  for 
neuroparalytic  ophthalmia.  Trophic  disturbances  of  the  skin 
should  be  treated  in  accordance  with  the  ordinary  princij)les  of 
surgery. 

The  dietetic  treatment  (mode  of  life,  food,  etc.),  should  be 
regulated  by  the  cause  to  which  the  disease  is  referable.  The 
prophylactic  protection  of  anaesthetic  parts  against  serious 
trophic  disturbances  is  deserving  of  particular  attention.  The 
appropriate  remedies  for  it  are  :  suitable  position  and  supx")ort 
of  the  parts,  avoidance  of  any  constant  pressure,  the  most  scru- 


'  Ants,  recently  gathered  and  bruised,  10  parts ;  alcohol,  15  parts;  water,  15  parts. 
Macerate  for  two  days,  then  distil  off  20  parts. —  Gcnnan  PJi. 
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pulous  cleanliness,  and  ablutions  witli  cold  and  spirituous 
fluids.  The  occurrence  of  trophic  disturbances,  however,  can- 
not always  be  successfully  and  permanently  prevented. 

Muscular  Ansesthesise. 

Nasse.  Zeitschrift  fiir  psych.,  Aerzte,  1832,  Heft  II. — Charles  Bell,  physiol.  u.  pathol. 
Uuters.  des  Nervensyst.  Deutsch  v.  Eomberg.  1833,  p.  175. — 0.  Landry,  Sur  la 
paralysie  du  seutim.  d'activite  muscul.  Arch.  g6uer.  1852. — Gaz.  d.  hop.  1855. 
— Duchenne,  Electrisat.  localisee.  II.  edit.  pp.  389  u.  434.  1861. — E.  Leyden. 
Ueber  Muskelsiuu  u.  Ataxic.  Virch.  Arch.  Bd.  47. 1867. — Bernhardt,  z.  Lehre  vom 
Muskelsinn.  Arch.  f.  Psych,  u.  Nervenkrankh.  Bd.  in.  1873.  Consult  also  the 
text-books  of  Bomierg,  A.  Eulenhurg,  and  others,  and  also  the  manuals  of 
physiology. 

In  consideration  of  the  relatively  small  practical  importance 
which  this  subject  possesses  at  the  present  time,  we  shall  here 
only  shortly  notice  the  so-called  muscular  ancEstliesice.  and 
allied  phenomena.  It  may  scarcely  appear  judicious  to  discuss 
these  symptoms  of  disease  in  a  work  devoted  to  diseases  of 
the  peripheral  nervous  system,  since  the  very  existence  of  peri- 
pheral nerves  for  muscular  sensibility  has  not  as  yet  been  ana- 
tomically established.  Moreover,  muscular  ansesthesise  are  so 
essentially  symptoms  of  disease  of  the  central  and  especially  of 
the  spinal  nerves,  that  we  must  reserve  a  more  detailed  con- 
sideration of  the  subject  for  the  sections  devoted  to  the  several 
forms  of  centric  disease.  A  brief  mention  of  the  subject,  how- 
ever, in  this  place  is  scarcely  avoidable. 

The  anatomical  paths  for  centripetal  excitations  proceeding 
from  the  muscles  are  quite  unknown  ;  by  many  observers,  in- 
deed, their  existence  is  entirely  denied,  and  it  is  maintained  that 
all  sensations  of  this  kind  are  transmitted  through  sensory 
fibres  traversing  the  muscles  in  their  passage  to  neighboring 
organs  (fasciae,  etc.).  This  much  only  appears  to  be  certain, 
that  if  there  be  any  sensory  muscular  nerves,  they  leave  the 
spinal  cord  with  the  posterior  roots,  and  in  their  further  course 
■join  the  motor  nerves  and  run  together  with  these  to  the 
muscles.    It  is  only  lately  that  Arndt'  found  in  the  muscles 


'  Arch.  f.  mLkrosc.  Anat.  IX  p.  481. 
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(in  all  classes  of  animals)  fine  nerve  iibres  which  twme  around 
the  sarcoleniraa,  and  appear  to  end  in  it,  and  which  he  regards 
as  the  sensory  nerves  of  muscle.  Rauber  holds  that  the  cor- 
puscles of  Vater,  found  in  the  sheaths  of  the  muscles,  in  the 
periosteum,  and  in  the  vicinity  of  the  joints,  perform  some  at 
least  of  the  functions,  which  are  generally  attributed  to  the 
so-called  "muscular  sense." 

The  physiological  investigations  which  have  been  made  in 
regard  to  the  sensibility  of  the  muscles  have  left  many  hiatuses 
to  be  filled  up,  and  much  that  is  obscure  ;  and  no  definite  agree- 
ment has  been  arrived  at  even  in  reference  to  the  principal 
points. 

It  cannot  be  denied — quite  apart  from  the  existence  of  ana- 
tomically distinct  nerves  and  of  the  termination  of  these  nerves 
in  the  muscle  itself  or  in  the  adjoining  tissues — that  certain  sen- 
sations are  experienced  which  arise  in  the  muscles,  and  which 
stand  in  the  most  intimate  connection  with  their  function. 
These  sensations,  although  quite  independent  of  those  commu- 
nicated by  the  skin,  have  still  a  certain  degree  of  similarity  with 
the  latter.  These  sensations  partly  resemble  those  of  common 
sensation ;  such  as  belong  to  this  class  being  named  muscular 
sensibility — and  partly  resemble  those  of  tactile  sensibility,  as 
exhibited  in  the  estimation  of  weights,  and  of  different  condi- 
tions of  resistance  and  contraction ;  these'  are  included  under  the 
term  "muscular  sense,"  or  sense  of  muscular  effort.'''^  By  the 
term  muscular  feeling  or  sensihility  is  to  be  understood  the  dull 
and  indefinable  sensation  which  is  perceived  in  the  muscles  them- 
selves when  energetic  contractions  are  made,  and  which  may  in- 
crease to  positive  pain  (as  in  cramp);  also  the  similar  sensation 
which  is  experienced  when  the  muscles  are  exposed  to  faradic 
excitation,  and  which  augments  in  its  intensity  in  proportion  to 
the  strength  of  the  current  applied  till  violent  pain  is  felt,  and 
which  can  easily  be  distinguished  from  the  pain  caused  coinci- 
dently  in  the  skin  by  faradisation  {electro-muscular  sensihility) : 
the  sensation  of  fatigue,  which  is  experienced  in  the  muscles 
after  protracted  use,  must  also  be  included  under  this  head; 
and,  lastly,  we  must  mention  the  sensitiveness  to  firm  pressure 
which  healthy  muscles  exhibit  when  they  are  squeezed,  or  when 
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tliey  receive  a  blow,  a  sensation  wliicli  can  easily  be  distin- 
guislied  from  the  coincident  sensation  in  tlie  skin.  Again,  the 
means  of  tormenting,  in  favor  with  boys,  that,  namely,  of  violent 
pinching  of  the  muscular  biceps  brachii  to  produce  severe  pain 
(a  procedure  which  may  be  counteracted  by  energetic  contrac- 
tion of  this  muscle),  sufficientlj^  demonstrates  the  non-particijDa- 
tion  of  the  skin  in  the  pain.  The  muscular  sense  can  be  tested 
either  by  external  pressure,  or,  what  is  far  better,  by  faradisation 
of  the  muscles.  By  this  means,  if  the  current  be  sufficientlj'- 
strong,  the  characteristic  dull  sense  of  contraction  is  distinctly 
felt,  and  by  measurement  of  the  distance  separating  the  two  coils 
a  comparable  measure  of  the  intensity  can  be  obtained. 

The  sense  of  muscular  effort  enables  us,  in  the  first  ]Dlace,  to 
estimate  differences  of  weight  and  pressure,  and  indeed  more 
delicately  than  is  possible  by  means  of  the  mere  sense  of  pres- 
sure on  the  skin  alone.  Thus,  according  to  E.  H.  Weber,  differ- 
ences in  weight,  bearing  the  same  relation  to  each  other  as  39  : 
40,  can  be  distinguished  by  the  muscular  sense.  Tliis  sense  ena- 
bles us  to  estimate  the  amount  and  extent  of  the  muscular  con- 
traction, and  the  degree  of  resistance  opposed  to  it, — that  is  to 
say,  to  estimate  the  force  applied  to  overcome  a  given  resistance 
(sense  of  force  or  effort).  It  is  probable,  also,  that  the  muscular 
sense  participates,  to  a  certain  extent,  in  the  power  we  pos- 
sess— even  with  closed  eyes — of  knowing  exactly  the  position 
of  our  members,  and  of  being  able  to  alter  their  position  in  a 
determinate  manner ;  it  also  has  some  share  in  our  capability  of 
maintaining  under  the  same  circumstances  the  equilibrium  of  the 
body.  It  is  highly  probable,  however,  that  many  other  sensory 
impressions,  such  as  those  derived  from  the  surfaces  of  the  joints, 
from  the  ligaments,  tendons,  fasciae,  external  skin,  etc.,  co-op- 
erate in  this  faculty.  As  these  several  factors  cannot  easily  be 
distinguished  from  each  other,  and  as  disturbances  in  them  are 
produced  by  these  same  methods  of  investigation,  we  shall  con- 
sider them  as  belonging  to  the  muscular  sense. 

For  testing  the  muscular  sense  the  patient  should  be  made  to 
lift  various  weights,  and  to  form  an  estimate  of  their  differences 
(care  being  taken  that  no  assistance  to  the  judgment  be  afforded 
by  the  sense  of  pressure  on  the  skin).    The  weight  should  be 
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pLaced  in  a  clotli  and  suspended  from  the  limb  to  be  investigated, 
or  it  may  be  so  held  in  the  lingers  that  it  is  supported  rather 
by  friction  than  by  pressure.  The  determination  of  the  smallest 
perceptible  weights  can  thus  be  made,  and  by  comparing  the 
results  of  such  experiments  with  those  obtained  in  healthy  per- 
sons, any  pathological  condition  of  the  muscular  sense  that  may 
be  present  can  be  ascertained.  Such  tests  of  the  sense  of  force 
may  also  be  made  by  means  of  the  dynamometer.  The  patient 
may  also  be  made  to  move  the  limb  into  certain  prescribed  posi- 
tions, with  closed  eyes,  to  raise  it  to  a  certain  height,  and  to  put 
it  in  the  same  position  as  the  passively  moved  opposite  limb  ;  he 
may  be  directed  to  touch  a  part  of  the  surface  of  the  body 
which  has  just  been  touched,  or  to  take  hold  of  a  ticking  watch 
or  a  ringing  bell  held  before  him.  Every  experiment  of  this 
kind  must  be  made  with  closed  eyes.  This  can  all  be  executed 
with  remarkable  precision  by  healthy  persons,  but  it  is  often 
astonishing  with  how  little  accuracy  the  movements  required 
can  be  performed  in  disease. 

This  is  not  the  place  to  enter  into  the  still  pending  physio- 
logical discussion  upon  the  real  existence  of  the  sense  of  mus- 
cular effort  and  of  muscular  sensibility  ;  that  is  to  say,  of  the 
functions  dependent  on  sensory  muscle-nerves.  The  questions 
here  at  issue  are  in  the  highest  degree  difficult  of  solution,  but 
it  is  a  matter  of  no  particular  importance  at  present  which  way 
they  may  eventually  be  decided.  Important  names  declare — 
though  with  many  restrictions  and  differences — ^for  the  existence 
of  muscular  sensibility  :  as  Charles  Bell,  Eomberg,  Bernard,  Lan- 
dry, Duchenne,  E.  H.  Weber,  Ley  den,  and  others ;  whilst  others, 
as  Spiess,  Lotze,  Remak,  and  SchrfiF,  deny  the  existence  of  either 
form.  Only  lately  Bernhardt  (loc.  cit.)  has  transferred  the  seat 
of  the  so-called  muscular  sense  to  the  parts  surrounding  the 
muscles,  and  regards  the  so-called  sense  of  force  as  a  function 
of  the  mind,  which  is  quite  independent  of  centripetal  impres- 
sions originating  in  the  muscle  itself.  The  remarkable  observa- 
tions, made  by  Weir  Mitchell  on  stumps  after  amputation,  pos- 
sess a  very  high  degree  of  interest  in  relation  to  this  question.' 


'  Injuries  of  Nerves,  Philadelphia,  1872,  p.  3i53  et  seq. 
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He  found  that,  after  amputation  of  the  upper  arm,  for  instance, 
the  patient  retained  a  distinct  feeling  of  the  position  and  move- 
ment of  the  amputated  hand, — which  is  undoubtedly  in  favor  of 
the  central  origin  of  these  sensations.  He  also  found — what  is 
still  more  wonderful — that  faradisation  of  certain  of  the  nerve 
trunks  in  amputated  limbs  renewed  the  feeling  of  motion  and 
change  of  position  in  the  now  absent  parts,  just  as  if  the}'-  were 
still  attached, — which  is  again  in  favor  of  the  excitation  being 
centripetally  conducted.  These  facts  deserve  attentive  consider- 
ation. It  is  not  our  business  here  to  decide  the  pending  physio- 
logical question  ;  we  have  simply  to  bear  in  mind  the  practical 
fact,  that,  in  consequence  of  pathological  conditions,  the  sensa- 
tions that  we  term  muscular  sensibility  and  muscular  sense,  can 
be  modified  in  one  direction  or  another,  independently  of 
cutaneous  sensibility  ;  and  it  is  at  present  of  very  little  im- 
portance whether  we  do  or  do  not  know  accurately  the  mode  in 
which  these  sensations  arise  and  are  brought  to  our  conscious- 
ness. It  is  only  repeated  and  careful  pathological  observations 
that  will  in  time  throw  some  light  on  these  points. 

Ancestliesia  of  Muscular  Sensibility. — This  is  recognized 
most  easily  by  electrical  examination  ;  for,  when  this  is  applied, 
none  of  that  dull  feeling  of  contraction,  which  is  ordinarily  per- 
ceived in  faradisation  of  healthy  muscles,  is  perceived  ;  nor  is 
there  any  sensitiveness  of  the  muscle  when  heavy  pressure  is 
applied.  This  kind  of  anaesthesia  may  occur  either  with  or  with- 
out cutaneous  anaesthesia  ;  it  is,  however,  usually  accompanied 
by  muscular  paralysis  ;  at  the  same  time,  the  sense  of  muscular 
effort  may  remain  intact.  This  anomaly  occurs  most  frequently 
in  hysterical  cases,  and  Duchenne  has  pointed  out  as  character- 
istic of  this  paralysis  that  the  electro-muscular  contractility  is 
preserved,  whilst  on  the  contrary,  electro-muscular  sensibilit}^  is 
abolished.  This,  however,  is  not  universally  true.  Careful 
researches  have  shown  that  anaesthesia  of  muscular  sensibility 
may  exist  in  many  other  forms  of  paralysis. 

Anaesthesia  of  the  Sense  of  Muscular  Effort. — This  form  of 
anaesthesia  is  manifested  by  a  diminution  or  loss  of  the  capability 
of  perceiving  differences  of  weight,  or  indeed  of  recognizing 
small  weights  by  muscular  contraction  ;  in  other  words,  the 
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minimnm  resistance  wliicli  it  is  possible  to  recognize  increases 
in  amount,  and  the  same  increase  Avill  be  observed  in  the  minimum 
diU'erences  that  can  be  recognized  between  different  weights.  It 
is  evident  that  this  can  only  be  clearly  established  wlien  a  cer- 
tain degree  of  mobility  is  preserved  ;  no  test  of  the  sense  of  mus- 
cular effort  can  be  applied  when  the  muscles  are  completely  para- 
lyzed. But  this  form  of  ansesthesia  is  also  rendered  evident  by 
loss  of  the  feeling  of  the  equilibrium  of  the  body,  by  inability 
to  determine,  with  closed  eyes,  the  position  of  the  limbs,  or 
the  extent  of  any  movements  that  may  be  performed,  etc.  ; 
in  addition,  however,  there  is  something  more  than  sim]3le 
loss  of  the  sense  of  muscular  effort,  since  other  sensory  parts 
participate  to  some  extent  in  the  above-named  actions.  The  loss 
of  the  sense  of  muscular  effort  may  also  occur  in  hysterical 
patients,  but  in  these  the  cutaneous  sensibility  and  the  muscular 
sensibility  are  generally  both  coincidently  i^aralyzed.  Anaes- 
thesia of  the  sense  of  muscular  effort  is  most  frequently  observed 
in  gray  degeneration  of  the  posterior  columns  of  the  spinal 
cord  (tabes  dorsalis)  ;  here,  however,  the  symptoms  apjDear  to 
present  great  variety  ;  for  instance,  the  patient  can,  in  many 
cases,  still  correctly  recognize  differences  of  weight,  whilst  the 
minimum-resistance  which  he  is  able  to  distinguish  will  be  found 
to  have  materially  increased  ;  the  feeling  of  equilibrium  and  the 
knowledge  of  the  position  of  the  limbs  are  very  often  no  longer 
normal ;  the  electro-muscular  sensibility,  however,  is  generally 
preserved ;  the  tactile  sensibility  may  be  modified  in  various 
ways.  For  further  information  the  reader  is  referred  to  the 
description  of  tabes  dorsalis. 

There  is  little  to  be  said  in  regard  to  the  method  of  treatment 
that  should  be  adopted  in  cases  of  muscular  anaesthesia ;  as  a 
rule,  the  treatment  must  be  that  which  is  appropriate  for  the 
primary  affection.  For  the  most  part  no  particular  treatment 
is  required,  but  if  it  be  desired  to  institute  some  form,  nothing 
better  can  be  recommended  than  the  direct  or  indirect  faradisa- 
tion or  galvanization  of  the  muscles. 


LEEDS  <kWEST-RIDING 
MEDICO-CHIRURCICAL  SUCIETY 

2SS  ERB.— DISEASES  'OP  PEEIPIIERAiL  OEREBRO-SPHSTAL  NERVES. 
NEUROSES  OF  THE  NERVES  OF  SPECIAL  SENSE. 

These  constitute  an  obscure  and  not  easily  definable  territory 
in  pathology.  The  phenomena  that  were  formerly  included 
under  this  head  are  gradually  becoming  more  intelligible,  and 
the  increased  knowledge  we  possess  of  other  diseases  of  the  ap- 
paratus of  special  sense  is  perpetually  narrowing  the  area  of  the 
so-called  sensory  neuroses.  The  pathology  of  the  two  higher 
nerves  of  special  sense — the  optic  and  the  auditory — has  made 
the  greatest  advances.  As  the  nerves  of  these  last  belong  to  a 
special  department,  which  is  represented  by  a  rich  literature  of 
its  own,  we  must  refer  the  reader  to  the  manuals  devoted  to 
the  eye  and  ear.  We  shall  here  only  discuss  the  neuroses  of  the 
nerves  of  taste  and  smell. 


1.  Neuroses  of  the  Gustatory  Nerves. 

Henle,  Lelirbuch  cler  Anatomie,  Bel.  TIL  3.  Nervenlelire,  1873. — Romierg,  Nerven- 
krankheiten  3.  Aiifl.,  Bd.  1.  pp.  148  and  301.  1853—^.  Euleriburg,  funct.  Ner- 
venkr,  p.  293. — Stitch,  Beitr.  z.  Kenntn.  d.  Chorda  tymp.  Annal.  d.  Charitg, 
VIII.  18o7. —LotzbercJc,  Deutsch.  Klin.  1858,  No.  12.— Ziemsseii,  Virch.  Archiv. 
XIII.  p.  376.  1858. — Neumann,  Electr.  als  Mittelz.Unters.des  Geschmacksinns 
u.  iiber  Gsschmacksfunct.  d.  Chorda.  Konigsb.  med.  Jahrb.  IV.  1864. — Moos, 
Storung  des  Geschmacksinns  durch  Druck  auf  die  Chorda  tymp.  Centralbl. 
1867,  No.  46,  Arch.  f.  Augen-  und  Ohreuheilk.  Bd.  I.  1.  p.  207. — M.  Scli-iff,  Neue 
Unters.  iiber  d.  Geschmacksnerven  d.  vord.  Theils  der  Zunge.  Molesch.  Uuter- 
suchungen,  Bd.  X.  p.  406.  .— Scliiff,  Intoruo  ai  nervi  del  gusto,  etc.  Mor- 
gagui,  1870.— L'Imparziale,  XI.  1871,  No,  15  ;  u.  XII.  1873,  No.  IL—Lussana, 
Recherches  experim.  et  observ.  pathol.  sur  les  nerfs  du  gout.  Arch,  de  physiol. 
norm,  et  path.  1869. — Lussana,  Sui  nervi  del  gusto.  Gazz.  med.  Ital.  Prov. 
Venet.  XIII.  No.  43 — 46,  1871. — Lussana,  Sur  les  nerfs  du  gout.  Aj-ch.  de 
physiol.  norm,  et  path.,  1873. — Prevost,  Note  rglat.  aux  fonct.  gustat.  du  nerf. 
lingual.  Gaz.  m6d.  d.  Par.  1869,  Nos.  36  u.  38-  Kocher,  Hirscliherg,  Guttmann, 
,  Fiille  von Trigeminuslahmung.  Berlin  klin.  Woch.  1868,  Nos.  10  u.  11  ;  48  u. 
49  ;  51. — A.  Wernich,  Beitr.  z.  d.  Pariisthes.  des  Geschmacks.  Arch.  f.  Psych,  u. 
Nervenkr.  II.  1869. — Erl,  3  Fiille  von  traumat.  Facialparalyse.  Arch.  f.  klin, 
Med.  VII.  p.  346.  1870. — Steiner,  Ruckenmarkshyperiimie ;  Unters.  iiber  d. 
Chorda  tymp.  bei  doppelseit.  central.  Facial-paralyse.  Arch.  d.  Heilk.  XI. 
1870. — Quttmann,  seltner  Fall  v.  Hysteric,  etc.  Berl.  klin.  Woch.  1869,  No. 
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28  u.  29. —  Tillmanns,  iiber  Facialliihmnng,  bei  Olirkrankli.  Diss.  ITallc,  1869. 
—AUhaus,  z.  Phys.  u.  Path,  des  Tiigem.  Arch.  f.  klin.  Med.  VII.  p.  503.  1870.— 
Seeligmidler,  neuropatbol.    Beobachtuug,  Halle,  1873.  4.  Beob. 

The  anatomy  and  physiology  of  the  gustatory  nerves  still 
constitute  a  fruitful  field  for  discussion  ;  there  exist  at  least  con- 
siderable differences  of  opinion  amongst  the  principal  inquirers 
on  several  essential  points.  The  following  account  of  our  pres- 
ent knowledge  of  these  subjects  is  an  endeavor  to  give,  as  far  as 
possible,  those  facts  which  may  be  regarded  as  either  well  estab- 
lished, or  which  are  in  the  highest  degree  probable  ;  it  may 
serve  to  complete  what  has  been  said,  in  speaking  of  trigeminal 
anfBsthesia,  in  regard  to  disturbances  of  the  gustatory  functions, 
and  we  shall  hereafter  have  to  dwell  upon  it  more  at  length  in 
speaking  of  paralysis  of  the  facialis. 

The  principal  organ  of  the  gustatory  sense  is  the  tongue  ;  but 
the  sensations  of  taste  are  also  perceived  by  part  of  the  soft 
palate,  by  the  arches  of  the  palate,  and  by  the  walls  of  the 
pharynx.  Tliis  much,  at  least,  is  certain,  that  the  root  of  the 
tongue,  and  the  pharyngeal  tissues  on  the  one  hand,  and  the  ante- 
rior half  of  the  tongue  on  the  other,  receive  their  gustatory  fibres 
from  different  nerves. 

It  has  been  satisfactorily  established  by  numerous  experiments 
on  animals,  made  by  Schiff,  Lussana,  Inzani,  and  others,  and  it 
is  undoubtedly  true  also  in  the  case  of  man,  that  the  gustatory 
fibres  distributed  over  the  posterior  part  of  the  tongue,  the 
palate,  and  the  walls  of  the  pharynx,  proceed  from  the  glosso- 
pharyngeal nerve.  The  anterior  two- thirds  of  the  tongue  and 
the  tip  of  the  tongue  receive  their  gustatory  fibres  from  the 
nervus  lingualis,  as  is  shown  by  the  fact  that  section  of  this 
nerve  near  its  entrance  into  the  tongue  completely  abolishes  the 
sense  of  taste  in  these  parts.  This  is  sufficiently  proved  both  by 
experiments  on  animals,  and  by  equally  trustworthy  observations 
on  man  (resection  of  the  lingualis  for  the  relief  of  neuralgia 
[Busch,  Inzani,  Yon  Graefe,  Vanzetti] ).  Moreover,  it  has  been 
found  that  section  of  the  chorda  tympani  (or  paralysis  of  the 
facialis  at  any  point  where  it  contains  the  fibres  of  the  chorda) 
also  produces  paralysis  of  the  sense  of  taste,  or  at  least  retarda- 
tion in  the  rapidity  of  perception  of  the  sense  of  taste  (Bernard, 
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Scliiff,  Lussana,  Neumann,  Stich,  Tillmanns,  and  others)  in  the 
anterior  part  of  the  tongue.  It  was  thus  established  that  the 
chorda  tympani  also  contains  gustatory  fibres,  and  the  ques- 
tion necessarily  arose  whether  all  the  gustatory  fibres  pass 
from  the  lingualis  to  the  chorda  tympani,  or  whether  a  part 
remains  in  the  lingualis.  Schiff,  from  the  results  of  his  ex- 
periments, inclines  to  the  latter  opinion,  since,  after  section 
of  the  chorda  tympani  alone,  as  well  as  after  section  of  the 
lingualis  (above  its  union  with  the  chorda)  alone,  he  in  each 
instance  only  observed  dullness,  but  no  complete  paralysis  of 
the  sense  of  taste.  Others,  on  the  contrary  (Neumann,  Lus- 
sana), regard  the  chorda  tympani  as  the  only  gustatory  nerve 
for  the  anterior  half  of  the  tongue.  In  any  case,  it  is  certain 
that  the  chorda  contains  a  very  considerable  part,  if  not  all,  of 
the  gustatory  fibres  for  the  anterior  half  of  the  tongue.  It  is 
probable,  however,  that  there  are  great  individual  differences  in 
this  respect ;  but  the  farther  course  of  the  chorda  fibres  to  the 
brain  is  still  another  matter  of  dispute.  Some  experimenters 
(Bernard,  Lussana,  Inzani)  declare  that  they  pass  to  the  brain  in 
the  facialis,  and  that  they  are  contained  in  the  portio  intermedia. 
The  proofs,  however,  that  have  been  hitherto  advanced  in  favor 
of  this  view  are  as  yet  insufficient.  Section  of  the  nervus  facialis 
at  the  base  of  the  skull  gives  equivocal  results,  whilst  paralysis 
of  the  sense  of  taste  has  not  been  established  with  certainty 
(Stich)  in  those  paralyses  of  the  facial  which  originate  in  disease 
at  the  base  of  the  skull.  In  an  important  case  of  Ziemssen's, 
bearing  on  this  point,  unfortunately  no  post-mortem  was  ob- 
tained ;  there  was  anaesthesia  of  half  of  the  tongue  on  the  same 
side. 

Others  (particularly  Schiff)  maintain  that  the  gustatory  fibres 
of  the  chorda  pass  from  the  facial  into  the  trigeminus,  and,  in- 
deed, into  its  second  division,  by  means  of  the  nervus  petrosus 
superficialis  major  or  some  of  the  other  communicating  branches. 
In  the  same  way  it  is  thought  that  the  few  gustatory  fibres  re- 
maining in  the  lingualis,  at  the  level  of  the  otic  ganglion,  pass 
from  the  third,  through  different  inconstant  communications,  to 
the  second  division,  and  from  thence  to  the  common  trunk  of  the 
trigeminus.     Schiff' s  numerous  and  variously -modified  experi- 
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ments,  which  seem  to  surpass,  in  the  precision  in  which  they  have 
been  executed  and  in  the  clearness  of  the  results  obtained,  those  of 
other  observers,  are  strongly  in  favor  of  this  view.  Section  of  the 
trigeminus  at  the  base  of  the  skull  completely  abolishes  the  sense 
of  taste  in  the  anterior  half  of  the  tongue,  and  the  same  result  fol- 
lows the  division  of  the  nervus  petrosus  superficialis  major,  the 
division  of  all  the  connections  of.  the  spheno-palatine  ganglion, 
and,  lastly,  the  extirpation  of  the  spheno-palatine  ganglion  itself. 
The  results  of  his  experiments  have,  however,  led  Prevost  to  op- 
pose this  view.  He  found  no  disturbance  of  the  sense  of  taste 
after  extirpation  of  the  spheno-palatine  ganglion.  Schifif,  in  a 
detailed  criticism  of  these  experiments,  has  proved  that  the  evi- 
dence is  defective,  and  has  repeatedly  established  in  recent  ex- 
periments, in  which  sources  of  error  were  carefully  guarded 
against,  that  extirpation  of  the  ganglion  does  really  annihilate 
the  taste  in  the  anterior  half  of  the  tongue.    (Morgagni,  1761.) 

All  these  experiments  on  animals  have,  it  is  obvious,  very 
gi'eat  difficulties  to  contend  with,  because  it  is  requisite  to  show 
the  existence  of  subjective  sensations.  Pathological  observations 
on  man  are  consequently  of  much  more  importance  and  value, 
because  here  the  extent  and  degree  of  disturbance  can  be  mucli 
more  easily  ascertained.  Of  course,  those  cases  only  are  to  be- 
regarded  as  affording  satisfactory  evidence  which  have  been  sub- 
jected to  very  careful  and  critical  investigation.  Amongst  path- 
ological conditions  appear : — 

1.  Cases  of  complete  isolated  ancEstliesia  of  tlie  trigeminus' 
consequent  upon  disease  of  the  segment  lying  at  the  base  of  the 
skull),  ?oiY7i  coincident  abolition  of  taste  in  tJie  anterior  lialf  of 
the  tongue  (Romberg's  case,  No.  3,  p.  302  ;  von  Meyer  in  Rom- 
berg, p.  306 ;  Rigler  in  Romberg,  p.  272  ;  Anstie,  Hirschberg, 
Kocher,  Guttmann,  Seeligmiiller,  etc.).— The  cases,  on  the 
other  hand,  where  the  sense  of  taste  is  stated  to  have  been  pre- 
served in  the  anterior  half  of  the  tongue,  with  complete  anjBsthe- 
sia  of  the  fifth  nerve,  are  all  more  or  less  doubtful.  The  case  of 
Stamm  (in  Romberg,  p.  308),  does  not  prove  anything,  as  some 
of  the  fibres  were  preserved  intact,  and,  in  addition,  the  percep- 
tion of  sensations  of  taste  was  clearly  retarded.  The  case  of 
Berard,  cited  in  the  same  place,  is  also  of  little  value,  since  both 
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the  trigeminus  and  tlie  facial  nerve  were  injured,  and  still  taste 
was  preserved  (probably,  however,  only  in  the  glosso-phar- 
yngeal).  The  case  adduced  by  Romberg  himself  (p.  312)  proves 
exactlj^  the  contrary  of  what  Romberg  infers  from  it.  The  taste 
was  preserved  in  the  posterior  part  of  the  tongue,  and,  on  the 
contrary,  abolished  in  the  anterior  and  middle  parts.  The  case 
so  often  cited  by  Renzi,  which  forms  the  principal  means  of 
proof  for  Lussana,  proves  nothing,  because  it  is  not  determined 
whether  all  the  fibres  of  the  fifth  nerve  were  affected  ;  it  Avas  not 
even  subjected  to  microscopical  examination.  In  the  same  way  a 
case  of  Vizioli' s,  cited  by  Lussana  (1S72),  proves  nothing  posi- 
tively, as  it  is  not  clear  what  was  the  real  seat  of  the  lesion,  and 
there  was  no  post-mortem.  The  same  objection  may  be  made 
to  the  case  of  Althaus  ;  the  taste  was  here,  in  addition,  distinctly 
retarded,  and  It  was  only  investigated  two  years  after  the  com- 
mencement of  the  affection,  when  a  decided  improvement  had 
taken  place  in  the  other  fibres  of  the  fifth  nerve,  and  when,  in  all 
probability,  the  g]  osso-pliary ngeal  had  become  vicariously  ac- 
tive. It  is  clear  that  cases  of  disease  of  the  fifth  nerve  with  nega- 
tive results  can,  in  regard  to  disturbances  of  taste,  only  afford 
positive  evidence  when  it  can  be  ascertained  that  all  the  fibres 
running  in  the  trunk  of  the  trigeminus  are  damaged,  and  that 
there  is  no  central  disease.  But  evidence  to  this  effect  has  not 
as  yet  been  adduced.  Cases  of  trigeminal  anaesthesia,  with  -pos- 
itive  disturbance  of  the  sense  of  taste,  are  of  more  importance 
because  the  evidence  of  disease  confined  to  that  part  of  the  tri- 
geminus which  lies  in  the  cranial  cavity,  concurrent  with  dis- 
turbances of  taste,  affords  a  strong  probability  that  that  part 
contains  the  fibres  of  taste, 

2.  Cases  of  isolated  complete  peripheric  paralysis  of  the 
facial,  with  abolition  of  taste  on  the  anterior  half  of  the  tongue. 
(ISTeumann,  Roux,  Cohn,  Vizioli,  Lussana,  M.  Mej^er,  Erb  [Case 
I],  Tillmanns,  and  others.)  To  these  maybe  added  the  analogous 
cases  of  suppuration  of  the  middle  ear,  or  of  caries  of  the  tem- 
poral bone,  with  paralysis  and  lesion  of  the  chorda  tjnniDani. 
Lastly, 

3.  Cases  of  paralysis  of  the  facial  at  the  base  of  the  slaiU, 
above  the  geniculate  ganglion,  without  injury  to  the  sense  of 
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taste— ^tich  was  iinable  to  discover  either  in  the  literature  of 
the  siibject,  or  in  the  records  of  "his  own  large  experience" 
any  instance  of  basal  paralysis  of  the  facial,  in  wliich  the 
taste  was  impaired.  (See  also  Erb's  Second  Case.)  A  case  of 
this  kind  well  worthy  of  notice  has  been  recorded  by  Wachs- 
muth  (Bulbar  paralysis,  p.  321).  In  this  instance  both  facial 
nerves  were  found  to  have  undergone  complete  fatty  degener- 
ation in  their  course  along  the  base  of  the  skull,  yet  the  taste 
was  preserved  in  the  anterior  half  of  the  tongue.  The  fibres 
in  the  nervus  petrosus  superficialis  major  were  intact. 

In  view  of  these  facts,  which  constitute  the  rule  in  by  far 
the  majority  of  cases,  the  only  conclusion  that  can  be  arrived 
at  is  that  the  greater  part  of  the  fibres  ministering  to  the  sense 
of  taste  pass  from  the  nervics  lingualis  into  the  chorda^  and  hy 
means  of  the  latter  into  the  facialis^  hut  finally  return  again 
into  the  trigeminus.  The  different  courses  pursued  by  the 
nerves  in  their  return  are  certainly  not  yet  exactly  known, 
but  they  may  be  the  following : — 1.  Fibres  may  run  from  the 
geniculate  ganglion  through  the  nervus  petrosus  superficialis 
major  and  nervus  vidianus  to  the  spheno-palatine  ganglion, 
and  then  into  the  second  branch  of  the  trigeminus.  Cloquet, 
Hirzel,  Hirschfeld,  and  Leveille,  have,  upon  purely  anatomical 
grounds,  claimed  the  existence  of  this  connection  as  the  direct 
continuation  of  the  chorda.  2.  Peripheric  fibres  of  the  chorda 
may  run  in  the  facial,  and  then  pass  through  communicating 
branches  to  the  auriculo-temporal,  from  thence  to  the  •  otic 
ganglion,  and  from  thence  to  the  spheno-palatine  or  Gasserian 
ganglion.  The  presence  of  these  fibres  would  afford  an  ex- 
planation of  those  cases  recorded  by  Stich  and  Lotzbeck  in 
which  division  of  the  facial  nerve  below  the  stylomastoid  fora- 
men caused  retardation  of  the  sense  of  taste,  a  result  Avhicli 
is  certainly  not  of  constant  occurrence,  as  I  have  recently  sat- 
isfied myself  in  a  case  of  extirpation  of  the  parotid.  8.  Direct 
communication  may  exist  between  the  chorda  and  the  otic 
ganglion,  etc.  4.  Fibres  may  pass  from  the  geniculate  gan- 
glion through  the  tympanic  plexus  to  the  lesser  superficial  pe- 
trosal nerve,  to  the  otic  ganglion,  etc.  There  are  still  sevei-al 
other  means  of  connection  for  the  fibres  of  taste  which  remain 
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in  the  lingualis,  and  it  is  possible  that  the  fibres  may  run 
very  differently  in  different  individuals ;  but  this  is  of  little 
importance,  the  principal  point  being  that  the  larger  portion 
of  the  gustatory  fibres,  supplying  the  anterior  part  of  the  tongue, 
run,  in  the  first  instance,  in  the  lingualis,  then  in  the  chorda, 
and  for  a  short  space  in  the  facial,  returning  ultimately  to 
the  trigeminus,  with  which  they  enter  the  brain. 

One  more  possibility  may  here  be  mentioned,  namely,  that 
fibres  of  the  chorda  tympani  may  run  through  the  otic  ganglion, 
and  in  the  tympanic  branch  of  the  glosso-pharyngeal  nerve,  and 
pass  to  the  brain  in  this  nerve.  This  possibility,  however,  in 
view  of  the  experiments  and  pathological  observations  that  have 
been  made  on  the  trigeminus,  is  not  a  very  probable  one  ;  still  it 
may  happen,  and  an  explanation  of  otherwise  paradoxical  cases 
would  then  be  afforded. 

It  is  impossible  to  deny  that  such  cases  do  occur  and  have 
been  observed,  and  it  is  conceivable  that  paralj^sis  of  the  facial 
nerve  and  ansesthesia  of  the  trigeminus  may  exist  without  im- 
pairment of  the  sense  of  taste,  and,  in  so  far  as  they  are  not 
explicable  upon  the  theory  of  an  incomplete  destruction  of  the 
nerves  affected,  they  are  probably  referable  to  varieties  and 
abnormal  conditions,  in  each  case,  of  the  paths  pursued  by  the 
gustatory  fibres  in  their  course  to  the  brain.  Lastly,  the  exist- 
ence of  communications  between  the  lingual  and  the  glosso- 
pharyngeal nerve  in  the  tongue  itself,  materially  augments  the 
difficulty  of  drawing  correct  conclusions  from  clinical  phe- 
nomena. 

If  we  now  recapitulate  the  present  state  of  our  knowledge  in 
regard  to  the  gustatory  nerves,  it  appears  that  the  base  of  the 
tongue,  the  palate,  and  the  walls  of  the  pharynx,  are  supplied 
by  the  glosso-pharyngeal  nerve  ;  the  anterior  two-thirds  of  the 
tongue,  on  the  other  hand,  is  supplied  by  the  lingual ;  the  gus- 
tatory fibres  of  these  nerves,  however,  chiefly,  if  not  altogether, 
enter  the  chorda  tympani,  then  run  in  the  facial  at  farthest  only 
to  the  ganglion  geniculatum,  and  finally  return  by  various  and  in 
many  still  imperfectly  known  paths  to  the  second  and  third 
divisions  of  the  fifth  nerve,  in  which  they  ascend  to  the  brain. 

Our  knowledge  is  equally  inexact  both  as  regards  the  intra- 
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cerebral  coiu'se  of  the  gustatory  fibres  and  in  regard  to  tlie  posi- 
tion of  the  perceptive  centre  of  the  gustatory  sense. 

Physiology  teaches  us  that  the  regions  of  the  tongue  which 
are  endowed  with  the  most  exquisite  gustatory  sensibility,  are 
the  borders,  the  tip,  and  especially  the  root,  but  that  the  faculty 
is  possessed  by  several  parts  of  the  palate,  by  the  gums,  and  by 
a  part  of  the  walls  of  the  pharynx,  and  that  by  the  mutual  con- 
tact and  pressure  of  these  parts,  the  sensations  are  rendered  more 
acute  and  distinct.  No  light  has  as  yet  been  shed  upon  the 
essential  nature  of  the  sense,  and  if  the  sensations  experienced 
are  arranged  under  different  categories,  of  which  bitters,  sweets, 
acids  and  salines  are  the  chief,  these  are  purely  conventional, 
and  by  no  means  exhaust  the  manifold  varieties  of  sensation 
wliich  are  capable  of  being  recognized. 

According  to  Lussana,  the  tastes  of  many  things  differ  con- 
siderably, according  to  whether  they  are  perceived  by  the  fore 
or  the  back  part  of  the  tongue.  Food  and  tasty  substances  are 
particularly  well  and  distinctly  perceived  by  the  anterior  part  of 
the  tongue,  whilst  the  root  of  the  tongue  is  especially  adaj)ted 
for  tlie  perception  of  the  simple  special  tastes  (bitters,  acids, 
alkalies,  etc. ).  No  substance  can  be  tasted  unless  it  be  dissolved, 
and  the  majority  of  gustatory  sensations  are  accompanied  by  a 
very  distinct  sensation  of  gratification  or  loathing,  of  pleasure  or 
dislike,  etc. 

For  the  purposes  of  pathological  investigation,  it  is  sufficient 
if  we  confine  ourselves  to  the  above-mentioned  principal  catego- 
ries of  gustatory  sensations,  and  endeavor  to  ascertain  their  im- 
pairment or  disturbance  wdth  precision.  In  such  inquiries,  how- 
ever, it  is  necessary  to  take  certain  precautions  :  thus  it  is  expe- 
dient that  the  patient  should  put  the  tongue  out,  with  the  mouth 
widely  opened,  and  that  he  should  keep  the  eyes  closed  whilst  the 
sapid  substance  is  being  applied  on  the  particular  part,  the 
sensibility  of  which  is  to  be  investigated,  with  a  glass  rod  or 
small  brush,  and  in  very  small  quantity.  As  soon  as  a  taste  is 
perceived,  a  sign  is  made,  and  then  only  is  the  tongue  to  be 
withdrawn  and  the  conclusion  arrived  at  stated.  The  chief 
difficulty  experienced  is  in  keeping  the  stimulus  perfectly  local- 
ized or  circumscribed,  or  in  other  words,  in  preventing  its 
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diffasioii  over  adjoining  or  other  parts  of  tlie  tongue.  After 
each  experiment,  the  tongue  must  be  prepared  for  a  fresh  trial 
by  rinsing  the  mouth  out  with  water. 

For  testing  bitter  tastes,  it  is  customary  to  use  solution  of 
quinine,  decoction  of  colocynth  or  quassia,  solution  of  picric 
acid,  «&c.  Bitters  are  most  distinctly  perceived  at  the  root  of  the 
tongue.  The  quality  of  sweetness  is  tested  by  means  of  solu- 
tion of  sugar,  syrup,  honey,  &c.,  and  is  most  distinct  at  the  tip 
of  the  tongue.  For  testing  acids,  vinegar,  diluted  acids,  wine, 
etc.,  are  selected,  and  these  are  chiefly  perceived  by  the  edges 
of  the  organ.  Saline  tastes  are  tested  with  solutions  of  common 
salt,  bromide  or  iodide  of  potassium,  bicarbonate  of  soda,  etc. 
In  addition,  cakes,  sauces,  etc.,  may  be  occasionally  employed 
as  tests.  The  testing  of  the  minimum  amounts  of  concentration 
required  to  produce  gustatory  sensations,  as  M^ell  as  the  plan  of 
testing  the  sensibility  for  different  degrees  of  concentration  of 
soluble  sapid  substances,  has  not  as  yet  proved  of  any  practical 
value. 

"We  possess  in  the  galvanic  method  of  testing  the  sense  of 
taste  a  very  valuable  and  convenient  means  of  investigation  for 
pathological  cases.  Neumann  was  the  first  to  show  how  it  may 
be  used  with  precision.  Two  fine  wires,  provided  with  small 
knobbed  ends,  and  carefully  isolated  from  one  another  by  means 
of  sealing-wax,  are  to  be  attached,  at  a  distance  of  a  few  milli- 
metres from  each  other,  to  a  non-conducting  handle,  such  as  a 
glass  rod  or  an  elastic  catheter ;  these  wires,  which  form  the 
electrodes,  are  then  connected  with  the  poles  of  one  or  several 
galvanic  elements.  If  these  are  placed  upon  the  tongue,  a  slight 
burning  sensation  is  felt  with  a  distinct  sensation  of  taste,  which 
is  described  as  being  sourish,  saline,  metallic,  coj^pery,  etc.,  and 
which  is  somewhat  stronger  at  the  anode  than  at  the  cathode. 
By  this  means  a  very  exact  localization  of  the  galvanic  gustatory 
stimulus  is  obtained,  and  it  is  possible  to  determine  to  a  hair's 
breadth,  by  moving  the  small  pair  of  electrodes  over  the  surface 
of  the  tongue  and  palate,  the  limits  of  the  gustatory  and  non- 
gustatory  area,  as  well  as  to  form  an  accurate  conclusion  in  re- 
gard to  the  intensity  of  the  sense  of  taste  in  symmetrically 
situated  parts.    The  gustatory  nerves  are,  it  is  well  known,  very 
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easily  stimulated  by  tlie  galvanic  current.  Distinct  galvanic 
gustatory  sensations  often  occur  with  great  distinctness  when 
tlie  throat,  head,  neck,  and  even  the  back  are  galvanized  ;  these 
are  probably  caused  in  most  instances  by  induction  currents, 
which  reach  the  structures  in  the  oral  cavity,  but  it  is  at  the 
same  time  possible  that  the  gustatory  nerves  in  their  peripheral 
and  central  course  occasion  gustatory  sensations  on  galvanic 
irritation,  and  thus  a  conclusion  may  be  drawn  in  many  patho- 
logical cases,  by  varying  the  locality  at  which  the  galvanic 
stimulus  is  applied,  in  regard  to  the  seat  of  the  lesion  which 
occasions  the  impairment  of  the  sense  of  taste.  It  would  be 
expedient  to  notice  this  point  in  future  in  pathological  cases ; 
the  experiments  must,  however,  be  performed  with  great  care, 
if  they  are  to  lead  to  satisfactory  results. 

Neuroses  of  the  sense  of  taste  may  be  classed  together  in  two 
groups,  of  which  one  includes  the  hypersesthesise  and  parsesthe- 
sise  of  the  gustatory  nerves,  and  the  other  the  various  forms  of 
anaesthesia. 

HypercBsthesia  and  ParcBstJiesia  of  the  Gustatory  Nerves. — 
Hyper cestJiesia  gustatoria. 

These  are  upon  the  whole  of  rare  occurrence,  and  up  to  the 
present  time  are  of  no  great  practical  importance,  but  still  de- 
serve a  somewhat  more  careful  investigation.  True  gustatory 
hypersesthesia  may  exjDress  itself  as  an  increase  in  the  delicacy 
of  the  gustatory  sensation,  so  that  extremely  small  quantities  of 
sapid  substances  may  be  perceived  ;  as,  for  instance,  in  hysteri- 
cal patients,  who  frequently  distinguish  certain  ingredients  in 
food  or  medicine  which  are  quite  imperceptible  to  a  healthy  per- 
son ;  or  it  may  express  itself  by  an  increased  enjoyment  or 
loathing  of  food,  so  that  many  substances  convey  a  more  dis- 
gusting or  a  more  agreeable  taste  than  thej^  do  in  the  case  of  a 
healthy  palate.  These  anomalies  occur  chiefly  in  hj^sterical 
patients.  Wernich  observed  a  somewhat  similar  condition  in 
a  patient  who,  after  subcutaneous  injections  of  morphia,  ex- 
perienced in  a  very  short  space  of  time,  a  disgustingly  bitter 
taste  on  the  tongue. 

Amongst  the  parcesthesioi  of  the  sense  of  taste,  we  may  in- 
clude the  spontaneous  subjective  sensations  of  taste  which  are 
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perceived  in  the  anterior  half  of  the  tongue  in  many  cases  of 
facial  paralysis  of  rheumatic  origin  (Roux,  Stich) ;  these  are  some- 
times described  as  sourish,  sometimes  as  sweetish  or  insipid  in 
taste.  In  disease  of  the  fifth  pair  of  nerves,  in  facial  and  lingual 
neuralgias,  these  disturbances  of  the  gustatory  sense  have  not 
been  noticed.  To  this  category  belong  also  the  gustatory  sensa- 
tions which  are  perceived  in  the  tongue  when  certain  drugs  have 
been  taken  ;  best  known  of  these  is  the  bitter  taste  after  the  use 
of  santonine  (Rose),  which  is  so  strongly  marked  that  water  has 
a  bitterish  taste  when  swallowed.  In  these  cases  there  is  proba- 
bly some  action  on  the  perij)heral  apparatus  of  taste.  The  sub- 
jective gustatory  sensations  of  insane  patients,  partly  consisting 
of  hallucinations  of  taste  and  partly  of  illusions,  usually  dis- 
agreeable in  character,  are  unquestionably  of  centric  origin. 

Ancesthesia  of  the  Gustatory  JVerves. — AncBsthesia  Gustato- 
ria. '  Under  this  name  are  included  the  various  tolerably  frequent 
forms  and  degrees  of  impairment  of  the  sense  of  taste,  embracing 
even  complete  loss  or  paralysis  of  the  sense  of  taste.  This  anaes- 
thesia may,  as  regards  its  intensity,  be  either  complete  or  incom- 
plete, and,  like  the  cutaneous  ansesthesise,  it  may  be  either  total 
or  partial ;  that  is  to  say,  the  loss  of  the  power  of  taste  may 
include  all  the  varieties  of  sapid  qualities,  or  only  a  few  of  them. 
It  is  difficult  to  establish  with  precision  cases  of  partial  paralysis 
of  taste,  since  sensibility  for  different  kinds  of  flavor  varies  to 
some  extent,  even  under  normal  conditions,  in  various  parts  of 
the  tongue.  Jacubowitch has  described  a  case  of  partial  par- 
alysis of  the  sense  of  taste  in  a  leprous  Cossack.  The  patient 
was  unable  to  perceive  either  bitter  or  acid  flavors,  but,  on  the 
other  hand,  recognized  perfectly  sweets  and  salines.  No  further 
details  are  given.  Lastly,  the  paralysis  of  the  gustatory  sense 
may  be  circumscribed  or  diffused,  in  regard  to  its  anatomical 
distribution,  affecting  either  the  tip  of  the  tongue,  its  root,  or 
one  or  both  sides. 

'  The  term  ageustia,  wliicli  is  frequently  employed  to  indicate  this  condition,  is 
decidedly  erroneous;  it  really  signifies  "the  fasting  condition,"  or  "having  nothing  to 
eat."  The  term  ageusis  (from  76urTi5=gustatory  sense)  is  alone  correct,  though  in  its 
place  the  term  ageusia  may  perhaps  be  used. 

"  See  Hofmaun  and  Schwaltae,  in  the  Jahresbericht  fiir  Anatomie  und  Physiologic, 
1872. 
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In  the  next  place,  peripheric  gustatory  ansestliesia  may  be 
produced  by  all  conditions  wliich  prevent  or  render  difficult  the 
action  of  sapid  substances  upon  the  gustatory  nerves,  or  which 
lower  the  excitability  of  the  peripheral  terminal  apparatus. 
Diseases  of  the  lingual  mucous  membrane,  great  dryness  or  a 
thick  fur,  act  in  the  first  method,  the  inliuence  of  cold  or  heat,  in 
the  latter  ;  it  is  well  known  that  ice  taken  into  the  mouth  inter- 
feres with  the  delicacy  of  the  sense,  and  that  very  hot  foods  are 
not  recognized  with  precision. 

2Vie  anccsthesice  of  the  concluding  fibres  of  the  gustatory 
nerves  are  much  more  important.  From  what  has  been  said 
a]:)Ove,  the  anesthesia  may  occur  in  the  course  of  the  glosso- 
pharyngeal, trigeminal,  and  lingual  nerves,  and  also  in  the  course 
of  the  chorda  tympani  and  facial,  and  by  this  means  important 
diagnostic  points  for  the  determination  of  the  seat  of  the  disease 
in  these  nerves  is  obtained. 

In  cases  of  inhibition  of  conduction  in  the  glosso-pliaryngeal 
nerve,  taste  is  abolished  in  the  corresponding  side  of  the  root  of 
the  tongue,  palate,  and  pharynx.  No  pathological  case  has  as 
yet  been  recorded  in  which  isolated  disease  of  the  giosso-pharyn- 
geal  nerve  has  been  demonstrated  with  corresponding  and  coinci- 
dent impairment  of  the  sense  of  taste.  The  few  cases  known 
were  for  the  most  part  of  a  very  complicated  nature,  and  were 
accompanied  by  various  lesions  of  other  nerves.  We  owe  to 
experiments  on  animals  all  that  is  certainly  known  in  regard  to 
paralysis  of  the  glosso-pharyngeal  nerve. 

In  arrest  of  conduction  in  the  trigeminus  and  lingualis,  or  in 
the  chorda  tympani  and  certain  sections  of  the  facial,  the  anaes- 
thesia of  the  gustatory  sense  affects  the  anterior  half  of  the 
tongue,  its  borders,  and  apex ;  such  cases  are  of  very  common 
occurrence,  and  the  seat  of  the  paralysis  may  be  at  very  different 
])oints,  and  the  causes  of  the  paralysis  extremely  various.  In 
reference  to  diseases  of  the  trigeminus  we  have  already  cited  a 
series  of  cases  in  which  intracranial  lesion  of  this  nerve  occasioned 
paralysis  of  the  sense  of  taste ;  the  number  of  these  cases  might 
easily  be  increased.  So,  too,  there  are  several  well-established 
cases  in  which  section  of  the  lingual  nerve,  performed  for  the 
relief  of  neuralgia,  caused  comj)lete  paralysis  of  the  sense  of  taste 
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on  the  opposite  side  of  the  tongue  (Busch,  Inzani,  von  Graefe,  and 
Vanzetti).  Diseases  of  isolated  brandies  of  the  trigeminus  have 
been,  up  to  the  present  time,  but  rarely  proved  to  be  causes  of 
gustatory  paralysis  ;  one  observation  made  by  Romberg  (loc.  cit., 
p.  302,  case  3),  in  which  the  third  branch  of  the  trigeminus  was 
alone  diseased,  seems  to  be  the  only  one  that  is  satisfactory  in 
this  point  of  view.  The  statement  of  Woodbury,  that  the  sense 
of  taste  is  lost  after  section  of  the  third  branch  of  the  fifth  just 
below  the  foramen  ovale,  is  destitute  of  value,  because,  in  the 
particular  method  of  operation  described,  the  chorda  tympani 
must  certainly  have  been  divided. 

Injuries  of  the  cliorda  (inflicted  through  the  external  auditory 
canal),  its  destruction  in  consequence  of  disease  of  the  middle 
ear  and  caries  of  the  temporal  bone,  have  been  frequently 
observed  as  causes  producing  paralysis  of  the  sense  of  taste  in 
the  anterior  half  of  the  tongue.  In  cases  where  such  lesions  are 
present  it  is  expedient  to  test  the  sense  of  taste  from  time  to 
time,  since  the  patient  does  not  in  many  cases  perceive  spon- 
taneously its  impairment. 

Paralysis  of  the  facial  nerve  has  been  frequently  observed  to 
be  accompanied  by  disturbance  of  the  sense  of  taste,  however 
it  may  have  been  produced,  whether  from  injuries,  from  rheuma- 
tism, or  from  affections  of  the  middle  ear,  or  by  caries  of  the 
temporal  bone  (Neumann,  Roux,  Lussana,  Tillmanns,  Erb  ;  Stich 
even  maintains  that  he  has  observed  impairment  of  the  taste  in 
all  cases  [in  which  this  point  has  been  examined]  of  complete 
rheumatic  paralysis  of  the  facial  nerve).  In  almost  all  these 
cases  it  may  be  admitted  that  the  lesion  of  the  facial  nerve  is 
within  the  canalis  Fallopii  and  below  the  ganglion  geniculatum. 

On  the  other  hand,  two  cases  have  been  reported,  one  by 
Stich,  in  which  the  facial  nerve  was  divided  immediately  below 
the  stylomastoid  foramen,  and  one  by  Lotzbeck,  in  which  this 
nerve  (or  its  branches)  was  divided  in  front  of  the  ear,  in  which 
impairment  of  the  sense  of  taste,  though  only  amounting  to 
retardation  of  the  gustatory  sense,  was  observed.  These  cases 
may  be  explained  on  the  theory  that  these  are  recurrent 
branches  of  the  chorda,  which  run  through  the  auriculo-tem- 
poral  nerve  to  the  brain.    It  is  desirable  that  it  should  be  deter- 
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mined  by  exact  observations  whether  tliis  impairment  of  the 
gustatory  sense  is  a  constant  phenomenon  after  section  of  the 
facial  nerve,  as  -we  have  found  reason,  from  our  own  observa  tions, 
to  doubt  it.  A  case  bearing  on  this  point  is  recorded  by  Vizioli 
(cited  by  Lussana  in  1872),  in  which  the  facial  was  divided  by  a 
stab  with  a  knife  behind  and  below  the  ear,  and  which  was 
accompanied  by  paralysis  of  the  sense  of  taste,  although  the 
autlior  is  of  opinion  that  the  chorda  tympani  was  also  injured. 

The  influence  of  paralysis  of  the  facial,  caused  by  intracranial 
lesion,  upon  the  sense  of  taste  has  been  but  little  investigated. 
I  have  observed  a  casein  which  distinct  peripheral  paralysis  of  the 
facial  was  coincident  with  paralysis  of  the  velum  palati,  and  iu 
which,  consequently,  one  would  be  led  to  localize  the  lesion  in 
some  part  above  the  ganglion  geniculatum.  There  was  here  no 
disturbance  of  the  sense  of  taste,  which  is  in  favor  of  Schiff's 
view.  Moreover,  Stich  has  never  observed  impairment  of  the 
gustatory  sense  in  numerous  cases  of  intracranial  paralysis  of 
the  facial. 

It  thus  appears  that  the  ansssthesise  of  the  fibres  of  the  gus- 
tatory nerves  may  vary  greatly  in  their  nature,  and  that  the 
correct  determination  of  their  origin  and  seat  is  often  by  no 
means  easy.  These  diffiulties  are  still  further  increased  by  the 
variations  which  probably  often  occur  in  the  course  of  the  gus- 
tatory nerves.  And  inasmuch  as  these  pursue  different  paths, 
which  may  contain  the  gustatory  nerves  in  different  relative  -pro- 
portions,  it  is  intelligible  how  cases  that  are  apparently  quite 
similar  to  one  another,  occurring  in  different  individuals,  may 
present  considerable  differences  in  the  degree  and  character  of 
the  impairment  of  the  sense  of  taste. 

Before  the  impairment  of  the  sense  of  taste  can  be  estimated 
at  its  true  value  as  a  means  of  diagnosis  for  the  various  par- 
aly  ses  of  the  nerves  above  mentioned,  a  great  number  of  exact 
observations  made  with  regard  to  the  point  in  question  must  be 
undertaken  ;  our  knowledge  of  gustatory  paralyses  will  only 
by  this  means  become  accurate,  and  it  will  gradually  be  deter- 
mined whether  the  above  representation  of  the  coui-se  of  the 
gustatory  nerves  is  correct,  or  whether  it  must  be  modified.  In 
the  meanwhile,  what  is  already  known  must  form  the  basis  for 
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further  investigations.  The  questions  before  us  can  only  be  an- 
swered by  pathological  observations,  and  the  material  at  present 
in  our  possession  is  far  too  scanty  for  any  accurate  conclusions 
to  be  deduced. 

Our  knowledge  is  very  limited  in  regard  to  anaesthesia  of 
the  conducting  fibres  of  the  gustatory  nerves  in  their  centric 
course ;  the  paths  pursued  by  these  iibres  are  for  the  most  part 
unknown.  We  may  consider  central  anaesthesia  of  the  conduct- 
ing fibres  to  be  present  if  the  areas  of  distribution  of  the  lingual 
and  glosso-pharjT^ngeal  nerves  are  coincidentally  rendered  anaes- 
thetic ;  and  if  there  be,  in  addition,  extensive  cutaneous  and  mus- 
cular anaesthesias  (see  Guttmann,  Berl.  Klin.  Woch.,  1869  ;  Binz, 
Deutsch.  Klin. ,  1858).  Such  cases  are  most  frequently  observed 
in  hysteria.  In  the  relatively  rare  cases  of  tabes,  bulbar  para- 
lysis, apoplexy,  etc.,  in  which  disturbances  of  the  sense  of 
taste  are  exhibited,  this  occurs  probably  also  from  lesion  of  the 
central  gustatory  fibres.  The  case  of  Steiner,  which  presented 
disturbance  of  the  gustatory  nerve  with  centric  paralysis  of  the 
facial  on  both  sides,  is  not  satisfactory,  because,  on  the  one 
hand,  it  was  not  certainly  proved  that  the  paralysis  of  the  facial 
was  really  of  centric  origin,  nor,  on  the  other  hand,  that  the  tri- 
geminus was  free  from  disease.  The  patient  experienced  fre- 
quent and  severe  burning  pain  in  the  borders  and  tip  of  the 
tongue. 

We  know  little  or  nothing  in  regard  to  the  paralysis  of  the 
sense  of  taste  resulting  from  lesion  of  the  perceptive  centre  of 
the  sense  of  taste. 

The  diagnosis  of  the  degree  and  of  the  distribution  of  the 
gustatory  anaesthesia  can  only  be  based  upon  objective  investiga- 
tion, since  no  reliance  can  be  placed  upon  the  subjective  sensa- 
tions and  the  statements  of  the  patient  on  this  point.  The 
diagnosis  of  the  true  seat  of  the  disturbance  is  frequently,  as  may 
be  deduced  from  the  foregoing  statement,  beset  with  great  diffi- 
culties, and  aU  that  has  been  said  in  regard  to  the  necessity  of 
exact  observation  of  the  concomitant  symptoms  and  of  coinci- 
dent affections  of  other  nerves,  is  applicable  here.  It  may  be 
mentioned  once  more  that  we  must  be  prepared  for  the  possi- 
bility of  the  existence  of  numerous  irregularities  in  the  course 
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of  the  gustatory  nerve  fibres.  But  this  should  only  be  a  spur  to 
more  exact  observation.  Moreover,  the  possibility  of  partial 
interchange  of  the  fibres  in  the  communications  between  the 
glosso-pharyngeus  and  lingualis  must  be  borne  in  mind. 

The  prognosis  of  gustatory  anaesthesia  is  founded  upon  the 
nature  of  the  primary  lesion  ;  and  since  the  subjective  disturb- 
ances are  proportionally  small,  the  patients  in  most  instances 
attribute  little  importance  to  the  existence  of  this  symptom. 
But  it  may  be  remarked  that  the  paralysis  of  the  sense  of 
taste  is  often  extremely  obstinate,  and  not  unfreqnently  long 
outlasts  the  paralysis  of  the  facial,  through  which  nerve  the 
gustatory  nerve  fibres  reach  the  brain. 

The  treatment  must,  in  the  greater  number  of  the  cases,  be 
directed  to  the  causal  indications,  and  to  the  removal  of  the 
primarj^  lesion  ;  upon  Avhich  point  we  must  refer  the  reader  to 
the  several  sections  of  this  work  that  bear  npon  these  matters. 
As  a  direct  means  of  treating  the  gustatory  paralysis  nothing 
is  superior  to  faradisation  or  galvanization  applied,  as  maybe 
most  appropriate,  to  the  seat  and  nature  of  the  lesion,  either 
peripherically  to  the  tongue  itself,  or  through  the  lingualis, 
the  temporal  region,  etc. 

2.  Neuroses  of  the  Olfactory  Nerves. 

JRomberff,  Nervenkrankheiten,  I.  3.  Aufl.  pjj.  157  und  298.  1853. —  A.  Euleriburg,  1. 
c,  p.  307.  —  Lochemann,  Zur  Casiiistik  cTer  Geruchsanomalien.  Zcitsclir.  f. 
rat.  Med.  3.  Reihe.  XII.  1861.  —  TF.  Strieker,  Veiinst  des  Geruchs  in  Folge 
local.  Aiitisthesie.  Virch.  Arch.  Band  41.  1868. —  Prevost,  Atrophic  des  nerfs 
olfactifs  fr6quente  chez  les  vieillards,  etc.    Gaz.  m6d.  de  Paris.  1866,  No.  37. 

—  Jacltson,  Remarks  on  the  Occurrence  of  Hallucinations  of  the  Sense  of 
Smell  in  Epilepsy,  Lancet,  1866.  Jan.  24.  —  Notta,  Recherches  sur  la  perte 
dcl'odorat.    Arch.  gCngr.  de  Med.  Avril  1870  (Reports  of  numerous  cases). 

—  TF.  Orjle,  Anosmia,  or  cases  illustrat.  the  physiol.  and  pathol.  of  tlie  sense 
of  smell.  Med.-chir.  Transact.  LIII.  1870  (valuable  treatise).  —  MollUre, 
Note  pour  servir  it  Thistoire  de  la  pathol.  du  nei-f  olfactif.  Lyon  m6d.  1871, 
No.  20.  —  Sander,  Epil.  Anffillc  mit  subject.  Geruclisempfindung  bei  Zerstor. 
des  1.  Tract,  olf.  durch  einen  Tumor.    Arcli.  f.  Psych,  und  Nerv.  IV.  p.  234. 

—  AWiaus.    Treatise  on  medical  electric.  IL  ed.  1870.  — Beard  and 
Bockioell,  Medical  and  surgical  electricity.  1870. 

The  anatomical  and  physiological  relations  of  the  olfactory 
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apparatus  are  comparatively  simple,  at  least  so  far  as  path- 
ology is  concerned.  The  olfactory  nerve  is  the  only  nerve  of 
smell.  Its  branches,  after  traversing  the  lamina  cribrosa  of 
the  ethmoid,  are  distributed  to  a  limited  portion  of  the  Sclinei- 
derian  membrane  (the  upper  part  of  the  septum,  and  upper 
and  middle  turbinated  bones),  which  is  termed  the  regio  olfac- 
toria.  The  terminal  branches  of  this  nerve  are  probably  in 
immediate  connection  with  certain  peculiar  terminal  organs 
which  receive  olfactory  impressions  and  conduct  them  to  the 
nerve  fibres.  Nothing  certain,  however,  is  known  in  regard  to 
the  central  course  of  the  olfactory  nerves.  The  so-called  ex- 
ternal root  of  the  tractus  olfactorius  contains  the  greater  num- 
ber of  fibres,  and  may  be  followed  centrally  into  the  neighbor- 
hood of  the  island  of  Reil. 

The  first  and  second  divisions  of  the  fifth  constitute  the  true 
sensory  nerves  of  the  mucous  membrane  of  the  nose,  but  these 
have  nothing  to  do  with  the  perception  of  odors ;  they  con- 
duct only  tactile  and  common  sensations. 

The  specific  sensations  of  smell  are  caused  by  a  countless 
number  of  volatile  gaseous  bodies,  each  of  which  produces  a 
definite  sensation  which  is  not  comparable  with  any  other. 
The  precise  nature  of  sensations  of  smell  cannot  be  defined 
more  exactly  than  those  of  taste.  In  them  also  the  concomi- 
tant feeling  of  pleasure  or  dislike,  of  enjoyment  or  loathing, 
is  usually  very  well  marked. 

The  olfactory  nerves  respond  very  feebly  to  electric  stimuli. 
According  to  Althaus,  if  the  nasal  mucous  membrane  be  ii'ri- 
tated  with  very  strong  galvanic  currents,  a  taste  as  of  phospho- 
rus is  perceived.  No  perce23tion  of  odors,  however,  is,  for 
the  most  part,  perceived,  notwithstanding  the  occurrence  of 
coincident  strongly  marked  secondary  phenomena,  such  as  pain, 
vertigo,  and  sensations  of  light.  On  this  account  the  galvanic 
current  cannot  be  employed  for  testing  the  sense  of  smell. 

The  testing  of  this  sense  can  be  very  much  better  accom- 
plished by  making  the  patient  smell  diiferent  odorous  substances 
with  the  two  nostrils  alternately,  avoiding,  of  course,  all  mate- 
rials which  act  as  irritants  upon  the  fibres  of  the  fifth,  as,  for 
example,  ammonia,  acetic  acid,  and  snuff,  for  all  tliese  cause 
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tickling  or  pricking  sensations  and  sneezing,  and  thus  disturb 
considerably  the  true  sensation  of  smell.  It  is  best  to  select  odor- 
ous materials  which  are  partly  jDleasant  and  partly  unj^leasant. 
Amongst  the  first  group,  that  is  to  say  of  agreeably  smelling 
bodies,  flowers,  eau  de  cologne,  oil  of  bergamot,  oil  of  rosemary, 
musk,  camphor,  and  the  like,  may  be  mentioned  ;  whilst  amongst 
the  other  group  of  disagreeably  smelling  bodies  are  valerian,  as- 
safoetida,  turpentine,  sulphuretted  hydrogen,  and  other  bodies 
well  known  in  organic  chemistry.  In  order  to  complete  the  test- 
ing, it  is  expedient  to  test  the  perception  of  the  flavor  of  aro- 
matic or  agreeably  tasting  fluids  and  solids,  as,  for  example, 
vanilla,  cinnamon,  cheese,  coffee,  wine  and  liqueurs,  because  the 
special  flavor  of  each  of  these  depends,  in  great  j)art,  on  the 
participation  of  the  sense  of  smell,  and  it  frequently  occurs 
tliat  the  sense  of  smell  may  thus  be  called  into  action,  while 
it  is  impossible  to  do  so  through  the  nasal  openings  (see  the  path- 
ological cases  reported  below). 

The  neuroses  of  the  olfactory  nerve,  in  regard  to  the  pathol- 
ogy of  which  little  is  at  present  known,  may  be  grouped  in 
very  much  the  same  manner  as  the  neuroses  of  the  gustatory 
nerves. 

Hyper cestTiesia  and  ParcBsthesia  of  the  Olfactory  Nerms. — Hy- 
per cEstliesia  Olfactoria. 

True  simple  hypersesthesia  of  the  sense  of  smell— diminution 
of  the  perceptible  minimum-stimulus— occurs  now  and  then  in 
hysterical  patients,  who  often  perceive,  and  can  distinguish, 
almost  inconceivably  minute  traces  of  odorous  substances,  mate- 
rials, and  persons. 

As  occurs  also  in  the  sense  of  taste,  hypersesthesia  of  the 
sense  of  smell  may  also  be  associated  with  great  exaltation  of  the 
concomitant  feelings  of  pleasure  or  disgust,  the  latter  being  often 
extraordinarily  well  marked.  Odors  scarcely  perceptible,  or 
which  are  indifferent,  or  even  pleasant  perfumes,  the  odor  of 
flowers,  etc.,  excite  in  many  patients  the  most  disgusting,  dis- 
agreeable, and  even  painful  sensations,  occasioning  headache, 
fainting,  and  convulsive  attacks.     On  the  other  hand,  it  may 
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happen  tliat  nauseous  and  unpleasant  odors  are  tolerated  by  tlie 
patient,  and  may  even  be  preferred.  The  greater  number  of 
these  cases  are  also  hysterical,  but  the  same  symptoms  are  frer 
quently  observed  in  insane  joatients. 

Subjective  sensations  of  smell  of  the  most  various  kinds 
occur  in  many  diseases  of  the  olfactory  nerves  and  of  the  brain, 
both  in  epileptics  and  in  insane  patients.  Unpleasant  and  dis- 
agreeable sensations  of  smell  are  generally  complained  of,  such 
as  the  smell  of  gas,  of  putrefaction,  of  the  fumes  of  sulphur, 
of  some  "horrible"  odor,  etc.,  whilst  indifferent  or  pleasant 
odors  are  rarely  perceived.  Tumors,  softening  and  degenera- 
tion of  the  olfactory  nerve  are  usually  accompanied  by 
such  subjective  sensations  of  smell,  which  disappear  with  the 
complete  destruction  of  the  nerve,  giving  place  to  anosmia. 
These  sensations  are  purely  excentric  sensations,  caused  b}^  irrita- 
tion of  some  part  of  the  olfactory  nerves.  Such  parjesthesiffi  of 
the  sense  of  smell  occur  in  the  most  various  forms  of  cerebral 
disease  (Maingault,  Dubois,  Lockemann,  Westplial,  Sander, 
Schlager).  In  insane  patients,  such  subjective  sensations  of  the 
sense  of  smell  are  not  unfrequent ;  they  are  either  true  hal- 
lucinations or  more  frequently  illusions,  and  are  for  the  most 
part  unpleasant  or  highly  disgusting ;  they  are  also  frequently 
the  source  of  various  insane  ideas  and  abnormal  actions. 
Lastly,  subjective  olfactory  sensations  of  this  kind  have  been 
frequently  observed  in  epileptics,  partly  occurring  in  an  inde- 
pendent manner  between  the  attacks,  and  partly  and  more  fre- 
quently preceding  them  as  a  kind  of  aura  (J ackson,  Lockemann, 
and  Sander), 

Up  to  the  present  time  nothing  is  known  in  regard  to  the 
proper  treatment  of  these  hypersesthesiae.  The  principal  point 
to  be  attended  to  is  the  treatment  of  the  primary  disease.  In 
many  cases  it  would  be  right  to  try  the  effects  of  anaesthetics  or 
of  electricity. 

AncestJiesia  of  the  Olfactory  Nerms. — AncBstliesia  Olfactoria. 

Anosmia. 

This  disease  is  both  more  frequent  and  more  common  than 
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liyper^cstliesia.  Under  the  term  anosmia,  liowever,  many  condi- 
tions liave  been  grouped,  wliicjiliave  scarcely  anything  to  do  with 
the  nervous  apparatus  of  smell.  Thus  it  has  been  customary  to 
include  under  this  head  all  conditions  in  which  the  sense  of  smell 
is  lost,  even  when  the  olfactory  region,  with  its  sensory  nervous 
apparatus,  is  quite  healthy.  On  this  account  we  are  compelled 
in  the  following  observations,  for  the  sake  of  completeness,  to 
mention  many  things  which  do  not  strictly  belong  to  this  affec- 
tion, but  still  require  to  be  briefly  mentioned.  The  reader  will 
easily  make  the  necessary  distinction. 

Anosmia  expresses  itself  by  progressive  diminution  in  the 
intensity  of  the  perception  of  smell,  which  may  proceed  to  its 
complete  extinction.  In  the  first  instance  it  often  occurs  that 
only  a  few  special  odors  fail  to  be  perceived,  especially  the 
delicate  perfumes,  etc.,  whilst  others  are  often  long  preserved. 
Ultimately,  however,  the  sense  of  smell  is  lost  for  all  kinds  of 
odors.  The  sensibility  of  the  Schneiderian  membrane,  which  is 
supplied  by  the  fifth  nerve,  is  however  perfectly  preserved,  the 
stinging  sensation  of  ammonia  and  of  acetic  acid  being  as  dis- 
tinctly perceived  as  before,  and  tobacco  occasioning  sneezing, 
even  though  its  peculiar  smell  is  not  perceived. 

In  almost  all  instances  the  patients  complain  of  a  very  consid- 
erable impairment  of  the  sense  of  taste,  though  it  is  onl}^  in  cases 
where  the  anosmia  affects  both  sides.  They  are  unable  any 
longer  to  distinguish  with  accuracy  the  various  kinds  of  food  and 
wine,  and  have  no  perception  of  different  flavors.  If  their  gusta- 
tory sense  be  more  closely  examined,  it  soon  becomes  evident 
that  they  are  quite  able  to  perceive  the  four  principal  kinds  of 
sapid  substances,  sweet,  acid,  bitter,  and  saline  ;  on  the  other 
hand,  all  those  impressions  produced  by  the  various  kinds  of 
food,  and  which  are  termed  by  the  Germans  "  WolilgesclimacJc,''' 
by  the  French  "  Saveur,''^  and  by  the  English  "  Flavor,"  are  lost 
to  such  patients.  Coffee  gives  the  impression  of  sweetened  hot 
water  with  a  slight  bitterish  taste  ;  wine,  of  weak  vinegar,  with 
more  or  less  roughness ;  cheese,  as  something  saline ;  and,  in 
short,  the  different  kinds  of  food  have  lost  their  aroma  and  dis- 
tinctive flavor.  Cases,  however,  do  occur  in  which  the  percep- 
tion of  flavor  is  preserved,  even  when  the  anosmia  affects  both 
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sides.  Ogle  has  explained  these  phenomena  in  a  very  satisfac- 
tory manner. 

Taste  is  limited  to  the  well-kiLOwn  four  chief  categories  men- 
tioned above,  or  to  a  few  allied  simple  perceptions ;  all  other  sen- 
sations received  from  food  and  drink — the  simjDle  tactile  impres- 
sions, which  enable  ns  to  draw  conclusions  in  regard  to  the 
consistence,  smoothness,  roughness,  tenacity,  condition  of  fria- 
bility, etc.,  of  the  ingesta  being  excepted — belong  to  the  sense  of 
smell ;  it  is  the  special  means  of  conducting  the  so-called  sensa- 
tions of  flavor,  which  we  know  and  enjoy  under  the  names  of  the 
"bouquet"  of  wine,  the  "aroma"  of  roast-meat,  and  the  deli- 
cacy of  aromatic  substances  ;  it  confers  upon  articles  of  diet  their 
chief  seasoning.  We  are  accustomed  in  taking  food  to  rely  upon 
the  co-operation  of  both  senses,  that  of  taste  and  that  of  smell, 
including  both  under  the  term  of  taste.  Pathological  cases, 
however,  enable  us  to  distinguish  these  two  sensor}^  perceptions  ; 
■thus,  if  smell  be  lost  and  taste  preserved,  flavors  are  no  longer 
perceived,  and  only  the  simple  perceptions  of  taste  remain.  This 
explains  the  remarkable  alteration  noticed  under  the  cu'cum- 
stances  in  the  taste  of  most  of  our  articles  of  food  and  drink. 

Since  the  sensations  communicated  by  the  sense  of  smell  are 
more  important  and  more  characteristic,  the  disturbance  of  the 
taste,  when  the  sense  of  smell  is  lost,  appears  much  more  marked 
to  the  patient  than  in  cases  of  gustatory  .paralysis.  How  often 
true  paralyses  of  the  sense  of  taste  are  comj)letely  lost  sight  of 
by  the  patient !  And  then,  on  the  other  hand,  complete  gusta- 
tory paralyses  are  of  rare  occurrence.  The  disturbance  of  the 
taste  in  bilateral  anosmia  thus  admits  of  ready  explanation. 

But  the  apparently  paradoxical  fact,  that,  with  complete  in- 
ability to  perceive  odorous  substances  inhaled  through  the  nose, 
the  flavor — that  is  to  say,  the  sensation  of  smell  proceeding  from 
food  and  drink — may  still  be  preserved,  may  likewise,  when 
carefully  considered,  be  explained  with  equal  facility.  True 
odors  are  communicated  by  streams  of  air  passing  from  the  nos- 
trils to  the  olfactory  region  ;  flavors,  by  odorous  materials  glass- 
ing from  the  jDharynx  through  the  choansG  to  the  ol factor}'"  re- 
gion. Now,  the  nasal  cavities,  in  consequence  of  the  close  ap- 
proximation of  the  middle  turbinated  bone  to  the  septum,  are 


NEUROSES  OF  THE  OLFACTOEY  ISTERVES.  259 

divided  into  two  canals,  Of  wliicli  tlie  upper  and  anterior  is 
chiefly  subservient  to  tlie  olfactory  current,  tlie  lower  and  pos- 
terior to  tlie  respiratory  current  of  air.  The  entrance  of  air  into 
both  canals  is  facilitated  by  certain  muscular  movements  which 
expand  the  nostrils,  whilst  by  other  muscular  movements,  on  the 
contrary,  as  by  the  action  of  the  compressor  narium,  the  respira- 
tory canal  is  almost  completely  occluded,  and  the  current 
directed  almost  entirely  through  the  olfactory  canal,  as  in  the 
so-called  action  of  sniffing  (Ogle).  It  is  consequently  necessary 
for  smell  that  the  entrance  to  the  olfactory  canal  should  be  suffi- 
ciently patent.  If  the  requisite  muscular  movements  be  defect- 
ive, as  occurs  in  facial  paralyses,  or  if  the  anterior  entrance  of 
the  olfactory  canal  be  closed  by  swelling  of  the  mucous  mem- 
brane, by  polypi  or  other  conditions,  no  current  of  air  penetrates 
into  the  olfactory  canal  even  in  free  respiration,  and  no  trace  of 
the  sensation  of  smell  is  perceived.  Hence  the  possibility  that 
air  charged  with  odorous  substances  may  enter  the  olfactory 
region  from  the  choanse,  when  no  obstacles  of  this  kind  exist,  and 
be  clearly  perceived,  and  the  sensations  of  flavor  for  the  various 
kinds  of  food  and  drink,  may  thus  be  conveyed.  In  this  way 
those  cases  may  doubtless  be  explained  in  which,  though  the 
proper  sense  of  smell  is  lost,  the  flavor  of  food  and  drink  is  pre- 
served. For  examples  the  reader  is  referred  to  Notta  and  Ogle. 
In  all  such  cases  the  conclusion  is  admissible,  that  the  capacity 
for  smell  is  preserved,  but  that  the  access  of  odorous  substances 
to  the  olfactory  region  is  rendered  impossible  through  the  nos- 
trils, but  is  free  through  the  choanse.  An  interesting  case  in 
point  has  been  communicated  by  Ogle,  in  which  the  nasal  cavi- 
ties were  shut  ofl:  from  the  oral  cavity  by  adhesion  of  the  soft 
palate  to  the  posterior  pharyngeal  wall  ;  as  a  consequence  of 
which  both  the  sensations  of  smell  and  of  flavor,  with  the  ex- 
ception of  the  simple  gustatory  sensations,  were  lost,  though  as 
soon  as  the  communications  were  established,  both  were  again 
perceived. 

Anosmia  may  originate  in  very  different  modes :  in  the  first 
place,  peripherically,  by  all  circumstances  that  obstruct  or  ren- 
der impossible  the  action  of  odorous  substances  upon  the  olfac- 
tory apparatus ;  and,  secondly,  by  all  circumstances  that  lower 
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or  abolisli  tlie  excitability  and  receptivity  of  this  apparatus.  Tlie 
latter  cases  alone  constitute  examples  of  true  anosmia.  The  two 
categories,  however,  are  not  always  easily  distinguishable. 

One  of  the  commonest  causes  of  anosmia  is  catarrh  of  the 
nasal  mucous  membrane.  Acute  and  chronic  coryza,  influenza, 
etc. ,  may  abolish  the  sense  of  smell  for  a  variable  period,  or  even 
permanently  ;  this  occurs  from  direct  trophic  disturbances  of  the 
terminal  apparatus  of  the  nerves  of  smell,  but  in  part  also  from 
mechanical  constriction  or  occlusion  of  the  olfactory  canal.  Ab- 
normal drj^ness  of  the  mucous  membrane  of  the  nose  is  also  a 
cause  of  anosmia.  It  is  in  fact  the  intermediate  condition  lead- 
ing to  anosmia  of  the  same  side  in  many  cases  of  anfEsthesia  of 
the  trigeminus  or  paralysis  of  the  facial.  In  anaesthesia  of  the 
trigeminus,  the  secretion  of  the  mucous  membrane  of  the  nose  is 
diminished,  or  the  lachrymal  secretion  ceases,  and  consequently 
the  moisture  of  the  Schneiderian  membrane  requisite  for  the 
sense  of  smell  is  interfered  with.  In  paralyses  of  the  facial  the  dis- 
charge of  the  tears  into  the  nasal  cavity  is  rendered  impossible 
by  imperfect  closure  of  the  lids,  and  in  this  way  anosmia  results. 
But  the  coincidently  present  paralysis  of  the  levator  alfe  nasi  and 
of  the  compressor  naris  constitutes  an  additional  favoring  circum- 
stance- of  great  importance.  Constrictions  of  the  nostrils,  nasal 
polypi,  occlusion  of  the  nasal  and  pharyngeal  cavities,  all  act  in 
a  similar  mechanical  method,  that  is  to  say,  by  simple  preven- 
tion of  the  circulation  of  air  through  the  olfactory  canal.  Loss 
of  smell  has  been  observed  (by  von  Franque)  after  catching  a 
severe  cold,  but  no  explanation  has  hitherto  been  given  of  this 
phenomenon.  Amongst  other  peripheral  causes  of  anosmia, 
which  have  been  observed,  may  be  enumerated  strongly  stimu- 
lating smells  (Romberg),  stimulating  injections  and  nasal 
douches,  ammonia,  sewer  gas  (Graves),  and  ether  (Strieker). 

Lastly,  Ogle  has  referred  to  the  importance  of  the  pigment  of 
the  olfactory  region  for  the  sense  of  smell,  and  has  endeavored 
to  establish  the  fact  in  a  very  interesting  manner.  He  sought 
to  explain  a  case  of  anosmia  which  occurred  in  a  negro  boy, 
coincidently  with  general  loss  of  pigment  in  the  skin  (reported 
by  Dr.  Hutchinson),  by  attributing  the  loss  of  smell  to  the  dis- 
appearance of  the  pigment  in-  the  olfactory  mucous  membrane. 
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The  forms  of  anosmia  wliicli  originate  in  inliibition  of  conduc- 
tion in  the  olfactory  nerves  and  in  tlie  tractus  olfactorius,  are 
much  more  important  than  the  above-mentioned  peripheral 
anosmiiB  ;  they  are,  for  the  most  part,  accompanied  by  subjec- 
tive sensations  of  smell.  To  this  class  belong,  for  the  most 
part,  traumatic  anosmiie,  which  result  from  falls  on  the  head 
and  especially  on  the  occiput,  but  are  not  always  accompanied 
by  fractures  of  the  skull  (Molliere,  Notta,  Ogle).  The  olfactory 
nerves  are  of  course  generally  affected  in  direct  fractures  of  the 
frontal  and  ethmoid  bones  ;  but  Ogle  also  admits  that  a  detach- 
ment of  the  bulbus  olfactorius  from  its  branches  traversing  the 
lamina  cribrosa  may  occur  without  fracture  of  the  skull,  and 
anosmia  may  be  the  consequence. 

Prevost  has  demonstrated  degeneration  and  atrophy  of  the 
olfactory  nerves  as  causes  of  senile  anosmia,  which  is  not  nnfre- 
quent  in  elderly  persons.  So,  too,  softening  and  induration  of 
the  nerve,  or  the  formation  of  a  tumor  in  it,  tumors  in  the  anterior 
fossa  of  the  skull  and  in  one  of  .the  anterior  lobes  of  the  brain, 
exostoses,  caries,  and  meningitis  near  the  part  in  question, 
have  been  frequently  shown  to  be  causes  of  anosmia  (Loder, 
Oppert,  Romberg,  and  others).  To  all  these  we  must  add  the 
cases  of  congenital  anosmia  (Notta),  in  explanation  of  which 
several  observations,  as  those  by  Cerutti,  Rosenmueller,  and 
Pressat,  have  demonstrated  the  absence  of  the  tractus  olfac- 
torius. 

Many  cases  of  anosmia  are  of  centric  origin,  and  are  due  to 
arrest  of  intracranial  conduction,  or  to  inexcitability  of  the  olfac- 
tory centre.  The  cases  of  anosmia  which  accompany  aphasia 
and  dextral  hemiplegia,  and  are  always  limited  to  the  left  nasal 
cavity,  are  particularly  interesting  (Jackson  ;  Fletcher  and  Ran- 
some  ;  Ogle  ;  I  have  also  myself  a  case  at  the  present  time  under 
treatment,  caused  by  embolism).  Ogle  calls  attention  to  the 
fact  that  in  these  cases  there  is  concomitant  disease  of  the  exter- 
nal root  of  the  left  olfactory  tract,  which  may  be  followed  as 
far  as  the  island  of  Reil,  and  that  this  fact  may  hereafter  possess 
a  certain  diagnostic  value  in  the  localization  of  cerebral  diseases. 
The  anosmia  that  occurs  so  frequently  in  hysteria  is  also  of  cen- 
tral origin  ;  it  is  for  the  most  part  associated  with  loss  of  taste, 
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with  cutaneous  and  muscular  angestliesisB.  The  anosmia  that  oc- 
curs in  the  insane  is  also  of  central  origin. 

It  is  impossible  to  state  what  is  the  seat  of  the  disease  pro- 
ducing anosmia  in  some  of  the  cases  mentioned  by  Notta,  who 
applies  to  them  the  term  "  essential  anosmia  ;  "  the  loss  of  smell 
appeared  without  any  apparent  cause  in  young  women,  and  was 
unaccompanied  by  any  other  disturbance. 

The  'prognosis  of  anosmia  depends  chiefly  upon  the  cause. 
Those  cases  which  result  from  serious  organic  lesions  are  incura- 
ble, A  more  favorable  prognosis  may  be  given  in  anosmia  pro- 
ceeding from  coryza,  exposure  to  cold,  traumatism,  etc.,  and 
those  are  most  favorable  which  depend  upon  mechanical  con- 
ditions, provided  the  obstruction  to  the  entrance  of  a  current  of 
air  into  the  olfactory  canal  can  be  removed.  Since  the  loss  of 
the  sense  of  smell  involves  a  loss  of  a  larger  number  of  unpleas- 
ant than  of  pleasant  odors,  patients  usually  attach  but  little 
importance  to  the  absence  of  this  sense.  The  complete  loss  of 
the  sense  of  flavor,  which  accompanies  it,  is  alone  complained  of 
as  being  very  unpleasant. 

The  treatment  has  up  to  the  present  time  proved  very  unsat- 
isfactory. For  the  most  part  it  must  be  limited  to  the  treatment 
of  the  primary  disease  and  to  the  removal  of  such  causes  as  may 
be  ascertained  to  be  present.  Direct  treatment  has  not  hitlierto 
proved  very  successful,  Notta  saw  only  negative  results  follow 
the  employment  of  various  irritating  snuffs,  but  observed  that 
many  chronic  cases  recover  without  any  treatment  at  all.  Du- 
chenne  has  observed  good  results  to  follow  faradisation  of  the 
nasal  mucous  membrane,  especially  in  hysterical  patients.  Beard 
and  Rockwell  also  recommend  faradisation  and  galvanisation. 
These  agents  they  apply  partly  outside  the  nose,  partly  by 
means  of  a  sound-like  electrode,  directly  to  the  mucous  mem- 
brane, Fieber  (Electrotherapie)  saw  good  results  follow  from 
the  application  of  the  galvanic  current  by  means  of  olive-shaiDed 
electrodes  in  both  nostrils. 

NEUROSES  OF  THE  MOTOR  NERVES. 

The  essence  of  neuroses  of  motility  consists  in  disturbance 
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of  the  function  of  those  centrifugal  nerve  paths  which  are  recog- 
nized as  motor,  and  of  the  central  and  peripheral  terminal 
apparatus  connected  with  them.  The  relations  are  far  more 
complicated  in  the  neuroses  of  motility  than  in  those  of  sensibil- 
ity, because  the  excitation  of  the  motor  functions  may  proceed 
from  more  numerous  points. 

A  glance  at  the  normal  anatomical  and  physiological  rela- 
tions of  the  motor  apparatus  teaches  in  what  way  and  from,  what 
causes  pathological  disturbances  of  motility  may  arise. 

The  so-called  motor  nerves,  with  their  peripheral  terminal 
apparatus,  the  muscles,  form  the  anatomical  basis  of  the  motor 
,  processes.  The  muscles  constitute  essential  parts  of  the  appara- 
tus of  active  movement,  since  without  them  the  motor  activity 
of  the  nerves,  a  motor  function,  would  either  be  impossible  or  at 
,  least  not  perceptible  to  us.  The  view  therefore  is  not  unjustifi- 
able, that  they  should  be  regarded  as  constituting,  with  the 
motor  nerves,  one  whole  and  indivisible  organ,  and  that  disturb- 
ances, which  proceed  from  changes  of  the  muscles,  should  like- 
wise be  included  amongst  the  motor  neuroses.  Strictly  speaking, 
however,  the  conception  of  motor  neuroses  must  be  limited  to 
disturbances  of  the  motor  nerves,  including  the  terminal  appara- 
tus (motor  terminal  plates,  etc.)  in  the  interior  of  the  muscular 
fibres.  It  is  obvious  that  so  strict  a  limitation  as  this  is  often 
impossible  in  practice,  changes  taking  place  in  the  intra-muscu- 
lar  endings  of  the  nerves,  and  in  the  muscular  fibres  themselves 
which  are  often  indistinguishable  from  one  another.  This  fact 
must  always  be  borne  in  mind  in  describing  the  different  neu- 
roses, though  perhaps  such  a  confounding  of  the  different  pro- 
cesses may  not  stand  the  test  of  strict  criticism. 

On  following  the  motor  nerves  to  the  spinal  cord,  we  find 
that  they  enter  it  by  the  anterior  roots,  but  their  subsequent 
course  has  not  as  yet  been  satisfactorily  ascertained  ;  they  prob- 
ably pass  for  the  most  part  from  the  anterior  roots  into  the  gray 
substance,  and  after  remaining  for  a  short  distance  in  this,  they 
re-enter  the  white  medullary  antero-lateral  columns,  in  which  they 
continue  to  the  level  of  the  medulla  oblongata,  decussating  only 
to  a  slight  extent  in  the  spinal  cord.  In  addition  to  this  princi- 
pal course,  there  are,  however,  numerous  secondary  paths,  which 
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probably  all  lie  in  the  gray  "kinesodic"  substance,  and  serve 
for  the  conduction  of  motor  impulses  under  certain  physiological 
and  pathological  conditions. 

The  principal  decussation  of  the  motor  nerves  takes  place  at 
the  level  of  the  medulla  oblongata  and  pons ;  beyond  these 
structures — in  the  crus  cerebri  and  still  higher — only  motor 
fibres  that  have  decussated  are  to  be  found.  This  is  true  also  of 
all  those  motor  fibres  in  the  cerebral  motor  nerves,  which  pass 
directly  to  the  brain. 

It  is  only  necessary  to  refer  here  very  briefly  to  the  course  of 
the  motor  fibres  in  the  brain.  The  larger  number  runs  from  the 
pons  through  the  pes  of  the  crus  cerebri  to  the  great  central  gan- 
glia (corpus  striatum  and  lenticular  nucleus)  with  which  some  of 
the  fibres  form  important  communications  ;  beyond  this,  the  fibres 
are  continuous  with  those  of  the  corona  radiata,  and  run  to  the 
gray  substance  of  the  hemispheres,  terminating  chiefly  in  the 
anterior  lobes.  The  fibres  here  probably  end  in  certain  motor 
centres,  the  existence  of  which  has  been  demonstrated  by  Fritsch 
and  Hitzig.  The  various  groups  of  muscles,  as  those  of  the  face, 
the  eyes,  the  upper  and  lower  extremities,  trunk,  etc.,  possess 
separate  centres,  and  by  electrical  excitation  applied  to  these 
centres,  movement  can  be  excited  in  the  corresponding  groups  of 
muscles.  Whether  these  motor  centres  also  represent  the  centres 
of  voluntary  activity,  is  still  undetermined,  but  it  is  certain  that 
the  transference  of  voluntary  impulses  to  the  muscles  is  depend- 
ent on  the  integrity  of  these  centres. 

In  addition  to  this  principal  course  pursued  by  the  motor 
nerves,  there  are  many  communications,  secondary  paths,  etc., 
by  which  excitation  may  be  conducted  threugh  motor  fibres. 
Thus,  in  the  first  place,  a  communication  exists  in  the  spinal 
cord  between  motor  and  sensory  fibres,  by  means  of  which  reflex 
movements  are  effected,  a  connection  which  is  undoubtedly  ac- 
complished by  means  of  ganglionic  cells  and  occurs  in  the  gray 
matter  ;  similar  connections  are  found  also  at  higher  planes,  in 
the  medulla  oblongata,  and  in  the  brain  ;  these  are  uncommonly 
numerous  and  widespread,  and  are  of  great  importance.  Many 
Connections  of  the  motor  nerves  with  so-called  automatic  cen- 
tres, from  which  direct  excitations  proceed,  occur  in  the  medulla 
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oblongata  and  brain,  of  wliicli  tlie  centres  for  the  respiratory 
and  cardiac  movements,  and  for  the  vaso-niotor  paths,  may  be 
cited  as  examples.  Still  more  complex  and  still  less  carefully 
investigated  are,  lastl}^,  the  relations  of  tlie  motor  nerves  to  the 
various  parts  of  the  cerebrum  (corpora  quadrigemina,  optic  thai- 
ami)  and  cerebellum,  in  regard  to  which  v^e  cannot  here  enter 
into  further  details. 

The  physiological  functions  of  the  motor  apparatus  may  be 
arranged  under  different  heads  according  to  the  kind  and  mode 
of  the  excitation  which  primarily  occasions  the  muscular  con- 
traction.   They  are  as  follows  : 

Voluntary  movements — exjDressions  of  the  conscious  will, 
proceeding  from  excitations  of  the  central  apparatus  of  the  will 
(situated  very  probably  in  the  gray  substance  of  the  cerebral 
cortex),  and  transferred  to  motor  fibres. — Closely  allied  to  these 
are  the  associated  movements,  which  result  from  the  communica- 
tion of  voluntary  impulses  to  motor  nerves  not  directly  intended 
to  be  called  into  play.  The  occurrence  of  these  movements  is 
partly  referable  to  the  contiguity  of  the  several  motor  centres  of 
the  various  groups  of  muscles  in  the  cerebral  cortex,  as  in  the 
case  of  the  facial  and  ocular  muscles  (Hitzig),  partly  to  numer- 
ous secondary  connections  and  j)aths,  which  are  everywhere 
found  in  the  gray  substance,  and  which  render  possible  such  an 
extension  of  an  original  stimulus  to  numerous  nerves.  Asso- 
ciated movements,  which  frequently  occur  physiologically,  and 
which  also  play  a  certain  part  in  pathology,  may  occur,  not  only 
in  voluntary  movements,  but  also  in  other  forms  of  motor  exci- 
tation. 

Automatic  movements. — These  are  excited  by  the  action  of 
certain  centres  independently  of  the  will,  the  excitation  itself 
being  ordinarily  caused  by  certain  conditions  and  changes  in  the 
blood.  The  centres  for  the  respiratory  and  cardiac  movements, 
for  vomiting  and  for  the  vaso-motor  nerves,  constitute  such  au- 
tomatic centres,  and  are,  for  the  most  part,  also  capable  of  being 
(excited  in  a  reflex  manner.  They  are  all  contained  in  the  me- 
dulla oblongata  and  in  the  brain.  Whether  automatic  move- 
ments are  effected  through  the  intervention  of  the  spinal  cord  has 
not  been  certainly  ascertained  ;  the  much  contested  existence  of 
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muscular  tone  might  be  explained  as  a  movement  or  excitation 
of  tliis  kind,  but,  since  its  existence,  at  least  in  the  voluntary 
muscles,  is  doubtful,  and  since  it  has  no  special  importance  in 
pathology,  the  question  will  not  here  be  discussed. 

Reflex  movements.  These  are  the  consequences  of  the  direct 
transference  of  centripetal  excitations  to  centrifugal  paths,  v^^ith- 
out  the  co-operation  of  the  will.  The  physiological  laws  govern- 
ing reflex  movements  are,  we  presume,  well  known,  and  are  often 
distinctly  recognizable  in  pathological  cases.  All  possible  de- 
grees, from  the  simplest  to  the  most  complex  movements,  occur 
in  pathological  conditions.  The  phenomena  of  rejlex  inJiiMtion^ 
which  often  oppose  reflex  movement,  and  which  usually  result 
from  coincident  excitation  of  sensory  nerves,  must  not  be  over- 
looked. The  chief  centres  of  these  inhibitory  processes  are  sit- 
uated in  the  brain  (constituting  the  inhibitory  reflex  centres  of 
Setclienow),  and  from  these  a  pathological  modification  of  reflex 
movements  may  proceed. 

Lastly,  certain  processes  may  here  be  briefly  referred  to, 
which  play  a  very  important  part  in  the  manifold  forms  and 
disturbances  of  movement,  though  as  yet  very  little  light  has 
been  shed  upon  them.  To  this  category  belong  the  processes  of 
conibination  and  co-ordination  of  movements ^  or  the  employ- 
ment of  definite  motor  paths  for  the  performance  of  coincident 
advantageous  action,  as  is  observed,  for  example,  in  s]3eaking, 
writing,  walking,  playing  the  piano,  etc.  These  and  similar  pro- 
cesses frequently  come  under  our  consideration,  and  demand 
further  investigation. 

From  what  has  been  said  above,  it  is  easily  intelligible  how 
numerous  and  complicated  the  disturbances  of  motility  may  be  ; 
from  how  many  different  points  abnormal  excitations  may  be 
excited  in  motor  paths,  and  at  how  many  points  inhibition  of 
motor  impulses  may  occur.  In  fact,  the  forms  and  kinds  of 
neuroses  of  motilitj^  are  extremely  numerous  and  diverse,  and 
the  recognition  of  the  primary  causes  is  often  very  difficult,  and, 
in  many  cases,  even  impossible. 

We  must  here  limit  our  remarks  to  those  disturbances  which 
originate  in  disease  of  the  peripheric  motor  nerves,  or  their 
virtual  prolongations  in  the  spinal  cord  and  brain,  so  far  at  least 
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as  tliey  fall  under  tlie  vague  denomination  of  tlie  so-called 
neuroses.  Those-  disturbances  will  now  be  cliieliy  discussed 
wliicli  occur  in  tlie  patlis  of  voluntary  movements,  or  in  reflex 
paths,  or  in  the  paths  of  certain  automatic  movements.  The 
more  complicated  disturbances  which  proceed  from  the  central 
apparatus  connected  with  the  motor  nerves  will  be  discussed  to 
better  advantage  when  the  diseases  of  the  central  organs  are 
under  consideration. 

Disturbances  of  motility  (of  the  motor  processes  chiefly)  may 
be  of  two  kinds  : 

Either  an  exaltation  of  the  motor  phenomena  is  observed, 
which  may  differ  in  kind  and  degree,  and  which  is  termed  hyper - 
Mnesis^  or  spasm  ;  or 

A  diminution  of  the  motor  phenomena  is  observed  which  may 
proceed  to  their  complete  extinction,  and  which  is  termed 
akinesis  or  paralysis. 

The  changes,  therefore,  which  we  encounter  under  patholog- 
ical conditions  are,  for  the  most  part,  .quantitative  changes  of 
motor  activity.  It  is  doubtful  whether  qualitative  changes  can 
occur.  The  various  forms  of  convulsion  may  indeed  be  regarded 
as  such,  though,  strictly  speaking,  not  correctly  so  ;  for  in  these 
we  have  only  to  deal  with  the  differences  that  result  from  varia- 
tions in  the  order  of  succession,  the  extent,  and  the  intensity  of 
motor  excitations.  While  the  causes  which  are  at  work  in  pro- 
ducing the  excitations  may  differ  in  quality,  the  result  produced 
can  only  be  a  quantitatively  modified  excitation  (muscular 
contraction). 

Mode  of  examining  motility  and  motor  apparatus.  — A  few  practical  observations 
may  liere  be  made  in  regard  to  the  mode  of  making  an  examination  into  the  nature 
of  neuroses  of  motility.  Our  remarks,  however,  will  be  limited  to  those  points 
that  are  practically  useful  and  important. 

The  functional  activity  of  the  motor  apparatus  expresses  itself  exclusively  l)y 
contraction  of  the  muscles,  and  by  the  movements  of  the  body,  or  of  particular 
parts  of  it,  which  are  thus  occasioned.  In  order,  therefore,  to  test  the  physiological 
action  and  the  pathological  disturbances  of  the  motor  apparatus,  it  is  obvious 
that  tlie  observation  of  muscular  movements,  that  is  to  say,  the  testing  of  the 
position  and  movements  of  tlic  whole  body,  or  of  its  several  parts,  is  of  tlie  utmost 
importance.    Tliis  is,  of  course,  best  accomplished  in  the  naked  body,  tiiough 
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many  of  the  more  marked  anomalies  can  be  easily  iDercaived  when  tlie  patient  is 
di'essed. 

A  practised  eye  immediately  recognizes  certain  forms  of  anomaly;  and  it  is 
indeed  in  many  cases  easy  to  malse  the  diagnosis  of  various  motor  disturbances  at 
the  fii'st  glance.  A  very  minute  and  exact  investigation,  however,  is  often  requisite, 
in  order  to  render  the  characteristics  of  the  affection  evident.  These  disturbances 
are  recognizable  partly  in  consequence  of  certain  positions  and  movements  (as  in 
cramp)  being  too  strongly  mariied,  and  partly  by  the  feebleness  with  -which  certain 
movements  are  performed  ;  or  by  their  entire  absence,  and  the  consequent  anomalies 
•which  are  produced  in  the  general  position,  configuration  and  symmetry  of  the  body, 
or  particular  parts  of  the  body  (as  in  paralysis). 

An  exact  knowledge  of  the  physiological  function  of  the  different  muscles  is 
absolutely  requisite  for  the  recognition  of  the  first  group  of  disturbances.  With 
this  foundation  to  build  upon,  the  diagnosis  is  for  the  most  part  easy ;  in  compli- 
cated cases,  however,  and  where  there  are  cramps  of  particular  and  deeply  situated 
muscles,  which  ordinarily  act  co-ordinately  with  others,  the  difficulties  are  vei-y 
great,  and  require  the  exercise  of  extreme  care  to  overcome  them.  The  chief  aids 
to  this  investigation  are  an  examination  made  as  completely  as  possible  of  the 
whole  naked  body,  the  performance  of  active  and  passive  antagonistic  movements, 
the  interposition  of  some  passive  resistance  to  the  cramp-like  movements,  and  the 
forcible  extension  of  the  abnormally  placed  parts  of  the  body. 

An  excellent  preparatory  means  of  investigating  these  conditions  consists  in  the 
local  faradisation  of  sucli  muscles  as  may  be  accessiljle.  By  tliis  means  an  artificial 
spasm  can  be  produced  in  the  muscles  in  question,  the  result  of  which  is,  so  far 
as  the  purposes  of  observation  are  concerned,  identical  with  tliat  furnished  by 
spontaneous  cramps.  Local  faradisation  of  antagonistic  muscles,  and  of  the 
symmetrical  muscles  of  tlie  other  half  of  the  body,  may  also  be  used  to  aid  the 
diagnosis. 

Lastly,  certain  voluntary  movements  (on  the  jDart  of  the  patient)  may  be  made 
by  an  effort  of  the  will,  in  oi'der  that  the  disturbances  may  be  recognized  by  the 
changes  which  are  often  first  observable  wheu  such  voluntary  movements  are  at- 
tempted. Li  this  way  complicated  movements  must  also  be  examined,  as  those  of 
standing,  walking,  hopping,  writing,  piano-playing,  sewing,  and  the  like. 

For  the  exact  recognition  of  the  inability  to  perform  certain  movements  it  is 
necessary  to  investigate  many  special  points. 

The  question  first  arises,  what  movements  are  enfeebled  or  abolished,  and  we 
have  thus,  in  the  first  instance,  to  inquire  into  the  preservation  or  absence  of  the  move- 
ments of  particular  muscles  or  groups  of  muscles.  For  this  purpose  the  several 'vol- 
untary movements  must  be  isolated  ;  hence  physiological  knowledge  is  absolutely 
indispensable  to  the  physician  in  order  that  he  may  be  able  to  make  tlie  patient  per- 
form the  necessary  movements.  The  acquirement  of  this  knowledge  has  been  ma- 
terially facilitated  l)y  the  excellent  works  of  Ducheune '  and  of  Ziemssen."  In 
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regard  to  tlie  face,  it  is  necessary  to  investigate  the  voluntary  movements  and  those 
mimetic  ones  that  occur  in  spcalcing,  laugliing,  etc. 

In  tlie  trunlc  and  necl<  attention  should  he  paid  to  the  actions  of  flexion  and 
extension,  to  those  of  lateral  motion  and  rotation,  to  the  movements  of  respiration 
and  of  ahdominal  pressure,  etc. 

In  the  upper  extremities  we  should  observe  the  actions  of  flexion,  extension,  and 
rotation  of  tlie  several  joints,  pronation  and  supination,  the  movements  of  particuhir 
lingers,  etc. ;  in  the  lower  extremities,  flexion,  extension,  adduction,  abduction,  and 
rotation  in  the  several  joints,  standing,  walking,  standing  on  the  toes,  standing  on 
one  foot,  etc.  We  shall  enter  into  the  details  of  these  inquiries  when  treating  of 
the  several  forms  of  paralysis. 

In  the  next  place,  it  is  requisite  to  investigate  to  what  degree  particula:r  move- 
ments have  undergone  impairment,  whether  there  is  a  greater  or  less  degree  of  weak- 
ness of  voluntary  action  {paresis),  or  whether  these  movements  are  completely  abol- 
ished (jMvalysis).  This  can,  in  most  cases,  easily  be  ascertained,  but  may  present 
great  difficulties  in  the  case  of  the  special  muscles  that  are  brouglit  into  play  in 
complicated  movements  performed  by  the  co-operation  of  several  muscles. 

If  the  paralysis  be  not  complete,  the  further  question  aiises,  what  amount  of 
force  can  still  be  exerted  by  the  affected  muscles.  An  approximate  estimate  can  be 
formed  on  this  i^oint  1)y  comjjarative  testing  of  the  resistance  which  can  still  be  op- 
posed to  ijassive  movements,  and  by  testing  the  pressure  Avhich  the  jJatient  can  exert 
with  his  extremities.  The  force  capable  of  being  exerted  can  be  measured  directly 
by  means  of  the  various  forms  of  the  dynamometer,  which  are  partly  adapted  for 
pressure  and  partly  for  ti'action ;  but  whicli  can  only  be  applied  to  a  few  of  the 
muscles.  Sucli  estimates,  however,  since  there  is  no  absolute  measure  for  the  amount 
of  force  exerted  by  the  several  muscles,  have  only  a  relative  value,  and  are  really 
serviceable  where  it  is  desired  to  estimate  the  increase  or  diminution  of  force  in 
certain  muscles  of  the  same  person,  or  where  a  comparative  investigation  has  to  be 
made  of  symmetrical  parts  of  the  body.  The  estimate  may  be  materially  assisted 
by  investigating  the  subjective  sensations  of  the  patient,  such  as  the  period,  whether 
sooner  or  later,  at  which  exhaustion  is  experienced.  , 

Lastly,  the  degree  of  uniformity,  precision,  and  certainty  with  which  the  several 
movements  are  performed  must  l)e  tested,  whether  they  are  accomplished  smoothly, 
and  evenly  or  by  jerks,  and  whether  they  are  accompanied  with  trembling  or  dis- 
turi)ing  secondary  movements.  With  this  object  in  view,  the  patient  must  be  di- 
rected to  perform  special  movements,  such  as  the  drawing  of  straight  lines  or  cir- 
cles, touching  particular  points  with  the  fingers,  wallcing  along  a  jilank,  etc.  The 
deviations  that  occur  in  walking  may  l>e  grai)hically  represented  by  making  the 
patient  walk  under  a  board  on  which  a  line  is  traced  by  means  of  a  pencil 
attached  to  his  head.  Accurate  conclusions  may  also  be  drawn  from  exact  oh^cr- 
vation  of  various  comjjlicated  movements,  such  as  those  of  running,  liopping, 
climbing  a  chair,  writing,  sewing  and  knitting.  In  respect  to  many  motor 
disturbances,  as  cramp,  ataxia,  paralysis,  it  is  often  advantageous  to  combine 
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with  these  investigations  the  testing  of  the  so-called  sense  of  muscular  effort  (see 
above). 

The  'performance  of  passive  movements,  again,  enables  us  to  form  an  opinion  in 
regard  to  various  conditions  that  may  be  present ;  as,  for  instance,  whether  the 
paralj'zcd  muscles  are  entkely  relaxed,  or  whetlier  they  are  tense,  contracted,  etc., 
whether  they  are  easily  thrown  into  a  state  of  convulsive  tremor,  what  muscles  are 
in  a  state  of  cramp,  and  what  is  the  amount  of  force  exerted  by  the  muscle  in  its 
contracted  state. 

The  testing  of  the  reflex  movements  must  never  be  omitted ;  their  preservation, 
augmentation,  or  absence  often  furnishing  important  diagnostic  aid  in  determining 
the  seat  of  motor  disturbances.  The  reflex  movement  of  tlie  organs  of  special 
sense,  as  of  the  eye,  ear,  and  tongue,  those  of  the  mucous  membranes,  as  of  the 
conjunctiva,  Schueiderian  and  pharyngeal  mucous  membranes,  etc.,  and,  above  all, 
of  the  skin,  must  be  tested  by  tickling,  pricking,  pinching,  faradic  excitation, 
etc.  Tlie  investigation  of  the  automatic  movements  must  also,  of  course,  be  under- 
taken. 

The  activity  of  the  motor  apparatus  and  their  pathological  disturbances  may, 
by  the  use  of  these  means,  be  rendered  tolerably  evident.  AVe  still,  however,  pos- 
sess other  means  of  drawing  conclusions  in  regard  to  the  condition  of  the  motor 
apparatus  (nerves  and  muscles),  even  when  these  have  quite  lost  their  physiological 
activity.  These  means  are  to  be  found  in  external  stimuli,  which  may  be  applied  to 
the  various  parts  of  the  motor  apparatus ;  by  these  means  vaiious  reactions,  that 
are  often  materially  modified  in  pathological  conditions,  may  be  called  into  play. 
From  the  anomalies  presented  by  the  motor  apparatus  on  stimulation,  we  are,  in 
many  cases,  in  a  position  to  draw  definite  conclusions  in  regard  to  the  anatomical 
and  ijhysiological  states  of  the  muscles,  and  from  these  states,  in  turn,  some  idea 
may  be  formed  in  res])ect  to  the  seat  of  the  disturbance  in  the  motor  apparatus. 

Electrical  and  in  part  also  mechanical  stimuli  are  the  most  appropriate  external 
stimuli  for  tlie  medical  investigation  of  motor  organs ;  and  inasmuch  as  their  apjili- 
cation  to  the  purposes  of  diagnosis  supplies  us,  in  many  instances,  with  very  valu- 
able indications  in  respect  to  many  of  the  more  delicate  relations  in  convulsive 
affections,  as  well  as  in  paralyses,  and  will  frequently  be  referred  to  in  the  following 
sections,  it  will  be  expedient  here  to  give  a  short  account  of  the  physiological 
relations  that  exist  in  the  healthy  living  human  body.  This  will  be  done  partly  to 
avoid  repetition,  and  j^artly  for  the  information  of  those  readers  who  may  not  be 
familiar  with  the  special  literature  of  the  subject. 

The  excitability  to  mechanical  stimuli  of  motor  nerves  and  muscles  may  be  tested 
in  the  simplest  manner  by  the  ordinary  percussion  hammer.  Under  normal  physio- 
logical conditions,  a  moderately  strong  blow  induces,  in  most  muscles  of  the  body, 
though  more  or  less  easily  in  different  instances,  a  momentary  contraction  of  the 
particular  muscular  fasciculus  struck,  especially  if  tlie  IjIow  fall  near  the  point  of  en- 
trance of  the  motor  nerves.  In  some  muscles,  as,  for  instance,  in  the  pectoralis 
major,  the  deltoid,  and  the  extensor  muscles  of  the  forearm,  these  contractions 
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occur  -with  greater  facility;  in  others,  with  less.  In  very  excitable  persons,  as  in 
those  -who  arc  convalescent  from  serious  diseases,  phthisical  patients,  etc.,  a  circum- 
scribed tumor  not  unf requently  appears  at  tlie  point  struck,  from  which  small  waves 
of  contraction  run  in  both  directions  towards  the  extremities  of  the  muscles— a  form 
of  contraction  in  regard  to  which  physiology  has  aiot  thus  far  given  any  satisfac- 
tory explanation.  The  nerve  trunks  tliemselves  arc  not  easily  excitable  by  the 
direct  application  of  mechanical  stimuli,  a  tolerably  strong  and  often  painful  blow 
beino-  requisite  in  order  to  produce  muscular  contraction  through  them.  In  such 
experiments  the  muscles  must  be  in  as  j-elaxed  a  state  as  possil^le.  In  pathological 
conditions  a  remarkable  increase  of  excitability  to  mechanical  stimuli  has  been 

observed  (Hitzig,  Erb). 

Electrical  excitation  of  tlie  motor  apparatus  furnishes  us  with  more  im]Dortant 
and  more  widely  applicable  i-esults.  It  has  already  been  developed  into  an  ex- 
tremely valuable  means  of  diagnosis  ;  it  enables  us  to  draw  conclusions  in  regard  to 
many  palpable  as  well  as  impalpable  changes  in  the  muscles  accompanying  the 
most  various  motor  disturbances  ;  it  not  unf  requently  enables  us  to  judge  correctly 
of  the  anatomical  seat  of  the  lesion  ;  it  affords  us  a  basis  for  the  prognosis,  and  not 
nnfrequently  supplies  indications  for  treatment.  An  accurate  insight  into  the 
pathology  of  many  motor  disturbances  could  not,  at  the  present  time,  be  obtained 
without  electiical  investigation. 

It  is  obvious  that  an  exhaustive  account  cannot  here  be  given,  and  we  must 
refer  the  reader,  for  information  on  this  subject,  to  the  manuals  of  physiology  and 
to  the  more  recent  works  on  electio-therapeutics.i  We  shall  here  limit  ourselves  to 
a  short  account  of  the  effects  of  electrical  excitation  applied  to  the  motor  nerves 
and  to  the  muscles  of  the  living  healthy  man,  as  far  as  the  facts  may  be  considered 
to  be  established  by  the  most  recent  investigations.  "We  shall  have  frequent  occa- 
sion to  refer  to  them  in  speaking  of  pathological  changes. 

The  basis  of  the  whole  method  of  examination  is  the  fact  that  motor  nerves 
and  muscles  are  excited  to  the  performance  of  their  specific  functions  by  the 
application  of  electrical  currents  (whether  galvanic  or  faradic),  and  that  mus- 
cular contractions  are  thus  induced  ;  in  other  words,  that  motor  nerves  and  rnusclea 
react  to  electiical  currents,  and  that  this  reaction  takes  place  according  to  a  definite 
law  (law  of  contraction).  The  excitation  of  the  motor  apparatus  results  essentially 
from  the  .variations  in  tlie  density  of  the  current,  that  occur  coincidently  with  the 
closure  and  ojjening  of  the  current  traversing  them.  (A  certain  amount  of  excita-  * 
tion  occurs  also  during  the  continuous  passage  of  the  cmTcnt,  but  is  of  less  impor- 
tance for  our  purposes.)  The  excitation  is  proportionately  stronger  the  greater 
these  variations  of  intensity  are  and  the  more  rapidly  they  occur,  or  in  other  words, 
the  stronger  the  current  and  the  more  sudden  the  variations  of  its  density  ;  the  ex- 


1  See,  in  particular,  Brenner,  Untersuchungen  und  Beobachtung-eu  auf  dem  Geblete 
der  Electrotherapie,  Leipzig,  18G8-00 ;  Zicmsscn,  Electricitiit  in  der  Medicin,  4. 
Autlage,  Berlin,  1872 ;  Erb,  Sammlung  Klinischer  Vortriige,  hcrausgegebeu  von 
Volkraann,  No.  46,  1872. 
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citement  does  not  occur  when  the  current  is  very  weak,  or  where  the  variations  in 
density  are  very  gradually  produced.  Upon  this  fact  the  whole  structure  of  elec- 
trical investigation  really  rests. 

Two  kinds  of  electrical  currents  arc  commonly  employed  for  the  purposes  of 
electrical  research :  faradic  (or  induction)  currents,  and  galvanic  (or  contact,  con- 
stant battery)  currents.  The  former  are  generated  in  automatic  machines,  which 
furnish  a  series  of  isolated  currents,  cacli  of  momentary  duration,  and  of  very  rapid 
development  and  decline,  that  follow  each  other  in  quick  succession,  flowing 
alternately  in  opposite  directions.  The  latter  are  continuously  produced,  and 
consist  of  cuiTents  running  in  the  same  direction  and  with  the  same  intensity ;  in 
these  currents,  however,  we  are  able,  by  means  of  the  so-called  commutator  (Strom- 
wender),  to  produce  interruptions  at  will,  that  is  to  say,  the  current  can  be  com- 
pleted and  broken,  and  by  these  means  the  necessary  vaiiations  in  density  may  be 
caused.  For  all  details  on  these  points  the  manuals  on  electro-therapeutics  must 
be  consulted. 

The  behavior  of  the  nerves  and  muscles  under  the  influence  of  faradic  currents, 
the  kind  and  strength  of  the  reaction  which  they  exhibit,  are  comprised  under  the 
t&rm  faradic  excitability.  It  matters  not  whether  the  muscular  excitation  be  caused 
by  nerves  or  by  tlie  muscles ;  one  effect  alone  is  produced — muscular  contraction. 
If  this  is  effected  by  excitation  of  motor  nerves,  it  is  said  to  be  by  indirect  excita- 
tion; if  by  a  stimulus  applied  to  the  muscles  themselves,  direct  excitation.  If,  there- 
fore, indirect  faradic  excitation  of  a  muscle  be  referred  to,  the  excitability  of  the 
corresponding  motor  nerves  is  implied,  whilst  by  the  term,  direct  faradic  excitabil- 
ity, the  excitability  of  the  muscular  substance  is  understood.  (The  same  terminol- 
ogy is  of  course  used  for  galvanic  excitation.) 

For  the  purpose  of  testing  the  faradic  excitability,  the  "  secondary  induction 
currents,"  obtained  from  the  secondary  coil  of  the  ordinary  induction  apparatus,  are 
usually  employed,  though  the  so-called  extra  cuixent  of  the  primary  coil  may  also 
be  used.  The  cathode  of  the  opening  induction  cuiTcnt  is  usually  employed  as  the 
exciting  pole,  and  it  is  therefore  expedient,  in  order  to  avoid  too  great  comjjlica- 
tion,  to  use  tlie  cathode  exclusively  for  excitation,  and  to  place  the  anode  upon 
some  indifferent  part  of  the  body,  as  the  sternum,  patella,  etc.  Such  is  the  mode  of 
applying  electricity  to  which  all  our  observations  refer. 

When  electricity  is  thus  applied  to  healthy  persons,  it  is  observed  that  on  exci- 
tation of  all  accessible  nerves  with  a  feeble  cun-ent  of  a  given  strength  (measurable 
by  means  of  the  movable  cylinder  of  the  apparatus),  a  minimum  contraction  of  tlie 
muscles  takes  place,  whilst  on  moderate  augmentation  of  the  strength  of  this  cur- 
rent strong  tetanic  contraction  of  the  muscles  occurs ;  that  the  symmetrical  nerves 
of  the  two  sides  of  the  body  can  be  excited  to  minimum  contraction  by  precisely 
the  same  strength  of  current ;  and,  lastly,  that  various  nerves  lying  immediately  be- 
neath the  skin  of  different  parts  of  tlie  body,  such  as  the  ramus  frontalis  nervi 
facialis,  ner\T.is  accessorius,  nervus  ulnaris,  and  nervus  peroneus,  can  likewise  pro- 
duce minimum  contractions  when  stimulated  by  currents  of  about  the  same 
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intensity. >  All  considemblc  deviutions  from  these  rel.ations  must  be  regarded  as 
pathological,  and  must  be  in  one  or  the  other  direction :  either  an  increase  or  a 
diminution,  amounting  even  to  total  abolition  of  faradic  excitability.  This  also  holds 
good,  mutatis  mutandis,  for  those  muscles  of  the  body  that  are  accessible,  which  as 
a  rule  are  supposed  to  be  excited  at  the  points  of  entrance  of  their  motor  nerves. 

The  behavior  of  the  nerves  and  muscles  in  response  to  opening  and  closing,  and 
to  the  continuous  passage  of  the  galvanic  current,  is  termed  galvanic  excitability. 
The  actions  of  the  two  poles  upon  the  living  body  are  best  investigated  separately, 
both  on  grounds  of  physiological  as  well  as  of  physical  convenience,  and  cannot 
here  be  more  fully  discussed  (polar  method).  The  nerves  and  muscles  to  be  investi- 
gated are  brought  into  connection  with  one— the  exciting  pole,  whilst  the  other— 
the  indifferent— pole  is  applied  to  some  indifferent  part  of  the  body  (preferably  to 
the  sternum).  Inasmuch  as  the  exciting  pole  is  sometimes  the  anode  and  sometimes 
the  cathode,  and  the  current  is  sometimes  closed  and  sometimes  opened,  a  series  of 
reactions  are  obtained  (namely,  upon  cathode  closure=KaS,  and  cathode  openings 
KaO,  upon  anode  closing=:AnS,  and  anode  opening=AnO),  which  together  consti- 
tute tTie  law  of  cmtr action  of  motor  nerves  and  muscles. 

The  law  of  contraction  of  motor  nerves  rests  upon  the  two  following  proi^osi- 
tions : — Tlie  cathode  produces  chiefly  (or,  strictly  speaking,  exclusively)  contraction 
on  closure  of  the  current,  the  anode  chiefly  (or  exclusively)  contraction  on  ojaening 
the  current ;  the  stimulus  of  the  cathode  is  stronger  than  that  of  the  anode.  From 
this  may  easily  be  deduced  the  following  formulie  of  reaction  with  different 
strengths  of  current : 

Lowest  grade,  a  weaii  current  being  employed :  KaSZ  ;^ — the  cathode  pro- 
duces simple  contraction  upon  closure  of  the  current;  no  reaction  from  the  anode; 

Intermediate  grade,  the  current  being  of  medium  strength  :  KaSZ',  AnSz,^  and' 
AnOz ; — the  cathode  causes  stronger  contraction  upon  closure  of  the  current,  but' 
no  contraction  when  it  is  opened;  the  anode,  on  the  other  hand,  causes  feeble  con-- 
traction  both  when  the  current  is  closed  and  when  it  is  opened — tlie  degree  of  conr- 
traction  being  nearly  the  same  in  both  cases,  though  sometimes  the  one  and  some- 
times the  other  may  be  somewhat  the  stronger,  or  may  show  itself  more  promptly. 

Hightst  grade.,  with  a  strong  current :  KaSTe,  AnSZ,  AnOZ  and  KaOz  ;— upom 
closure  of  the  current  the  cathode  jDroduces  a  tetanic  tonic  contraction,  while  on: 
opening  the  current  feeble  contraction  occurs  ;  with  the  anode  lively  contraction  oc- 
curs both  on  closing  and  opening  the  current. 


'See  in  regard  to  details:  Erh,  zur  Lehre  von  der  Tetanie  nelist  Bcmerkimg  iiber 
electrische  Erregbarkeitspriifungen  u.  s.  w.  Archiv  fiir  Psychiatrie  m.nd  Nervenkrank- 
heiten.     Band  IV.,  1873. 

Z  stands  for  the  German  word  ^'!/c7<;u7i(7=contraction ;  Te  for  tetanic  contractions ; 
S,  for  Schlieming=cloanre  o{  the  current;  O,  for  0.'ff/iung=opemng  ot  the  oun-ent; 
Ka  and  An,  for  cathode. and  anode  respectively. 

3  The  accentuation  (Z')  simply  refers  to  the  stronger  degree,  the  small  z  to  a  lower 
degree,  of  contraction. 
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It  thus  becomes  apparent  how  the  various  contractions  must  succeed  one  an- 
other, as  the  strength  of  tlie  current  is  increased,  and  how  requisite  it  is  that  the 
relative  intensity  should  be  tlie  same,  if  we  are  desirous  of  estimating  qualitatively 
and  guantitatively  the  normal  excitability  of  the  motor  nerves  for  the  galvanic 
stimulus.  With  a  little  practice,  and  if  proper  precautions  be  taken,  this  law  of 
contraction  will  be  found  to  be  essentially  the  same  for  all  accessible  motor  nerves. 

The  law  of  contraction  for  the  muscles  is  identical  with  the  one  just  given ;  it 
depends,  however,  upon  the  excitation  of  the  intra- muscular  nerve  endings,  though 
it  is  probable  that  the  muscles  themselves  possess  a  proper  excital^ility  which  only 
becomes  apparent  when  the  nerve  terminations  are  excluded,  as  occurs  in  patholog- 
ical conditions. 

Deviations  from  this  normal  law  of  contraction,  on  the  application  of  the  gal- 
vanic current,  frequently  occur  in  pathological  conditions,  the  changes  being  both 
qualitative  (variations  in  the  form  and  mode  of  contraction)  and  quantitative  (in- 
crease and  diminution  of  galvanic  excitability).  We  shall  refer  to  this  in  the  sev- 
eral chapters. 

1.   On  Spasm  or  Convulsion  in  General. 

-Bm&CT'p',  Nervenkrankheiten,  I.  p.  335.3.  Aufl.  —  Hasse,  1.  c,  p.  126.  — A.  Eulen- 
burg,  funct.  Nervenkr.,  p.  623.  — J.  Clir.  Glarus,  Ki'ampf  in  path.  u.  therap. 
Hinsicht.  Leipzig,  1822.  —  L.  FlecMes,  die  Krampfe  an  alien  ihren  Formen, 
Wien,  1834.  —  Natanson,  Beitr.  z.  Physiol.  Diagnostik  der  Krampfe;  mitge- 
theilt  von  Bergson.  Deutsch.  Klin.  1860,  No.  25.  —  Nothnagel,  Entstehung 
allgem.  Convulsionen  vom  Pons  u.  v.  d.  Medull.  oblong,  aus.  Vii'ch.  Ai-ch. 
Band  44.  —  Z.  Lehre  vom  klon.  Krampf.  ibid.  Bd.  49.  1869.  —  Hitzig,  iiber 
Reflexerregende  Druckpunkte.  Berl.  klin.  Woch.  1866,  No.  7.  —  Untersuch.  z. 
Physiologic  des  Gchirns.  Reichert  u.  Dubois'  Archiv.  1870,  1871  und  1873. — 
Ueber  die  Auffassuug  einiger  Anomalien  der  Muskelinnervation.  Arch.  f. 
Psych,  u:  Nervenkr.  III.  pp.  312  u.  601.  1872.  — Ueber  einen  iuteress.  Abcess. 
der  Hirnrinde.  ibid.  III.  1872.  —  Werrilier,  Verletzung  der  linken  Grosshim- 
halfte.  Virch.  Arch.  Bd.  55.  1872.  —  Benedict,  Nervenpathol.  und  Electro- 
therapie  1874.  —  RanJce,  iiber  die  krampfstill.  Wirkung  des  const,  el.  Stroms. 
Ztschr.  f.  Biolog.  II.  1866.  —  In  addition  to  these,  consult  the  works  of  v. 
Gi'aefe,  and  of  Remak,  and  the  text-books  on  Electrotherapeutics. 

Any  attempt  to  give  an  exhaustive  account  of  all  tlie  rela- 
tions that  may  occur  in  the  vast  category  of  sjJCisms  or  convul- 
sions is  here  quite  impracticable,  and  does  not  lie  within  the 
scope  of  this  work ;  it  belongs  rather  to  the  domain  of  general 
pathology.  The  conditions  here  are  much  more  complicated, 
and  differ  from  each  other  more  widely  than  in  the  neuralgias, 
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for  example,  the  pathology  and  the  therapeutics  of  which  may 
easily  be  described  in  a  general  manner,  and  which,  besides, 
possess  a  very  strong  practical  interest.  Convulsions  cannot  be 
regarded  from  any  single  point  of  view,  and  do  not  represent 
any  single  form  of  disease.  The  subject  of  convulsive  dis- 
eases is,  it  is  well  known,  very  obscure,  and  we  possess  little 
positive  knowledge — scarcely,  indeed,  more  than  mere  assump- 
tions— in  regard  to  their  most  important  and  essential  rela- 
tions. 

A  few  observations  only  will  here  be  made,  which,  however, 
may  prove  useful  in  facilitating  the  comprehension  of  the  sev- 
eral forms,  and  the  account  now  to  be  given  of  them. 

The  very  definition  of  the  term  "spasm"  presents  consider- 
able difficulties  on  account  of  the  numerous  and  manifold  phe- 
nomena which  are  included  under  this  term  in  ordinary  lan- 
guage. The  best  interpretation  of  the  word  includes  all  abnor- 
mal muscular  contractions^  which  are  either  occasioned  by  pure 
pathological  stimuli,  or  in  which  the  amount  of  contraction  is 
obviously  disproportionate  to  the  amount  of  the  physiological 
stimulus.  Convulsive  muscular  contractions  are  thus  abnormal, 
either  in  consequence  of  being  caused  by  new,  unusual,  path- 
ological excitations  of  motor  ganglion  cells,  nerve  fibres  or  mus- 
cles, or  in  consequence  of  the  fact  that  an  abnormal  increase  has 
taken  place  in  the  motor  excitations  supervening  upon  physio- 
logical stimuli,  like  those  of  the  will,  of  reflex  or  automatic  exci- 
tations. There  is  thus  almost  always  in  spasm  an  increase  of 
motor  activity,  in  other  words,  an  increase  of  its  visible  expres- 
sion— muSv^.Jar  contraction. 

The  modes  in  which  these  pathological  contractions  of  muscle 
make  their  appearance  are  extremely  various,  and  very  different 
foi  'ms  of  spasm  may  therefore  be  distinguished.  Many  forms 
of  spasm  occur  in  practice  which  often  present  but  little  simi- 
larity to  one  another,  and  the  attempts  that  have  been  made  to 
give  a  general  description  applicable  to  all  these  various  forms 
have  not  been  hitherto  very  successful. 

The  most  general  division  that  can  be  made  is  into  tonic  and 
clonic  spasms.  By  the  term  tonic  spasms  are  understood  per- 
sistent and  almost  equable  muscular  contractions  of  great  inten- 
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sity,  lasting  for  a  considerable  period  (minutes,  hours,  days),  by 
wliicli  the  limbs  are  kept  in  a  state  of  rigidity.  By  the  term 
clonic  spasms  is  understood  the  rapid  succession  of  contraction 
and  relaxation  of  the  muscles,  or  the  rapid  alternation  in  the 
contraction  of  various  groups  of  muscles,  by  means  of  which 
different  parts  of  the  body  are  often  kept  in  a  state  of  continual 
and  frequently  very  lively  movement.  The  essential  difference 
between  these  two  forms  of  spasms  is  perhaps  this,  that  in  tonic 
spasms  the  several  motor  excitations  are  so  closely  approximated 
to  one  another  in  point  of  time,  that  they  coalesce  to  produce  a 
continuous  tetanic  contraction ;  whilst  in  clonic  spasm  the  sev- 
eral excitations  are  separated  from  one  another  by  intervals  of 
sufficient  duration  (varying  also  in  intensity  and  in  the  part 
affected)  for  each  excitation  to  be  separately  recognized. 

This  division  is  not,  however,  exhaustive,  because  it  does  not 
include  all  the  forms  ;  a  group  of  convulsive  movements  must 
.still  be  formed,  which  includes  the  co-ordinated  but  involuntary 
movements  (static  convulsions,  compulsory  movements,  co-ordi- 
nated spasms  ;  which  last  appears  to  me  to  be  the  best  term  for 
this  group  of  spasms,  since  the  definition  of  static  spasms  or 
convulsions  varies  considerably  with  different  authors). 

Among  the  tonic  and  clonic  spasms,  there  are  several  sub- 
ordinate yet  well-defined  forms,  the  more  important  of  which 
may  here  be  briefly  mentioned. 

The  mildest  form  of  clonic  spasm  is  quivering  or  tremor, 
which  consists  of  slight  contractions  of  particular  muscles  and 
groups  of  muscles,  following  one  another  at  short  intervals,  or  of 
weak  alternate  contractions  of  antagonistic  muscles,  wherebj'' 
slight  trembling  or  oscillatory  movements  of  the  limbs  are  pro- 
duced. The  higher  degrees  consist  of  more  powerful  though 
brief  contractions  of  the  muscles,  which  cannot  be  checked,  and 
which  occasion  very  manifest  trembling  and  even  distinct  quiv- 
ering of  the  limbs  (paralysis  agitans). 

Still  more  extensive  are  those  convulsive  movements 
termed  conmilsions,  which  consist  of  energetic  contractions 
in  particular  muscles  or  groups  of  muscles,  occasioning  lively 
movements,  which  succeed  one  another  at  short  intervals  (twitch- 
ings  of  the  face,  movements  of  the  head  or  body,  startings  of  the 
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limbs).  If  these  convulsions  affect  the  majority  of  the  muscles 
and  occur  in  rapid  succession  in  different  parts,  leading  to  brisk, 
extensive,  and  irregular  movements  of  the  trunk  and  limbs,  they 
are  spoken  of  as  general  convulsions  ;  they  constitute  the  prin- 
cipal symptom  of  epileptic,  ursemic,  and  hysterical  convul- 
sions. 

The  simplest  form  of  tonic  spasm  is  the  so-called  cram^— a 
persistent,  violent,  and  painful  contraction  of  some  single  muscle 
or  particular  group  of  muscles,  examples  of  which  are  seen  in 
cramp  of  the  calf  of  the  leg,  trismus,  and  tetanus.  If  this  form 
of  spasm  affecfc  a  majority  of  tlie  muscles  of  the  body,  and 
recur  in  paroxysms  of  longer  or  shorter  duration,  tetanic  cram'ps 
are  said  to  be  present  (as  in  tetanus). 

A  peculiar  form  of  cramp  may  be  observed  in  the  uniform  but 
not  very  strongly  marked  stiffness  of  many  or  all  the  muscles  of 
the  body  that  occurs  in  catalepsy  ;  the  muscles  here  remain  im- 
movable, in  a  condition  of  moderate  contraction,  the  will  having 
scarcely  any  influeuce  upon  them,  though  the  resistance  they 
offer  can  be  overcome  with  tolerable  facility  by  passive  move- 
ments (waxen  pliability). 

The  term  contracture  is  employed  to  indicate  the  j)ersistent 
and  inextensible  shortening  which  lasts  for  weeks  or  years,  and 
is  frequently  associated  with  certain  trophic  disturbances  of  the 
muscles ;  this  condition  may  be  limited  to  a  few  muscles,  but 
usually  affects  entire  groups  of  muscles,  as  the  flexors  or  exten- 
sors of  particular  joints. 

Movements  of  a  higher  order  may  also  be  excited  in  a  cramp- 
like manner  by  excitation  of  the  motor  centres,  leading  to  com- 
plicated movements  or  to  purposive  combined  movements  ;  these, 
associated  and  co-ordinated  in  a  cramp-like  manner  in  opposition 
to  the  will  of  the  patient,  often  occur  automatically.  Such  move- 
ments are  termed  compulsory  movements,  co-ordinate  cramps, 
and  examples  of  them  are  seen  in  cases  where  there  is  a  disposi- 
tion to  walk  to  one  side  or  in  a  circle,  to  perform  certain  move- 
ments with  the  arm  or  head,  etc. 

Lastly,  cramp-like  associated  movements  occur,  which  accom- 
pany movements  performed  voluntarily,  and  disturb  them  or 
make  them  uncertain  and  purposeless,  or  which  even  occur  upon 
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the  simple  desire  to  make  a  movement ;  these  are  esj)ecially  seen 
in  chorea  minor. 

Many  other  forms  of  cramp  are  occasionally  seen  in  practice 
which  are  not  easily  included  in  the  several  forms  mentioned 
above ;  those  that  have  been  alluded  to,  however,  are  much  the 
commonest  and  most  important. 


Spasms  must  of  course  in  all  instances  be  induced  by  irrita- 
tion of  the  motor  apparatus,  and  such  irritation  may  result  either 
from  increase  of  the  strength  of  the  stimulus,  so  that  a  motor 
eifect  is  produced,  corresponding  to  the  abnormal  strength  of  the 
stimulus,  or  from  increase  of  the  excitatility  of  the  motor 
apparatus,  so  that  a  motor  effect  is  produced  far  exceeding  the 
amount  of  the  stimulus  applied.  All  sj)asms  may  be  referred  to 
one  or  other  of  these  causes  ;  augmentation  of  the  excitability, 
however,  probably  plays  a  more  imj^ortant  j^art  in  the  pathology 
of  spasms  than  increase  of  the  strength  of  the  stimulus.  The 
question  next  presents  itself  at  what  part  of  the  motor  paths  the 
stimulus  must  b3  applied,  in  order  to  cause  cramp,  and  after  this 
the  further  question,  what  is  the  nature  of  this  stimulus,  whether 
momentarily,  or  continuously,  or  intermittingly  applied,  or  whe- 
ther it  be  mechanical  or  chemical  in  its  nature. 

The  most  cursory  as  well  as  daily  observation  teaches  that 
the  stimulus  may  either  be  applied  directly  to  the  motor  ajDi^a-i"- 
atus  and  nerves  at  some  point  of  their  course,  or  indirectly  and 
in  a  reflex  manner ;  and  it  appears  that  a  natural  division  of 
convulsive  affections  into  two  groups  may  thus  be  made,  which 
present  certain  differences  in  their  mode  of  origin,  in  their  extent, 
and  in  their  anatomical  localization.  When  Natanson  therefore 
maintains  that  direct  cramps  always  appear  in  the  form  of  per- 
sistent, tonic,  violent  and  painful  muscular  contractions,  affecting 
certain  anatomical  groups  of  muscles  supplied  by  motor  nerves 
(particular  nerves  or  definite  plexuses),  whilst  indirect  spasms  ap- 
pear in  the  form  of  clonic  short  alternating  and  painless  muscu- 
lar contractions,  which  affect  physiologically  associated  muscular 
groups,  such  as  the  flexors  and  extensors  of  the  extremities,  the 
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muscles  of  respiration  or  the  like,  lie  makes  a  very  well-founded 
statement,  and  one  wliicli  materially  elucidates  the  theoretical 
considerations  that  have  been  advanced  upon  the  subject.  It 
must  not  be  forgotten,  however,  that  the  facts  hitherto  ascer- 
tained by  no  means  support  so  simple  an  explanation  of  the 
phenomena;  numerous  further  observations  are  undoubtedly 
required  to  answer  this  extremely  important  and,  in  practice, 
very  signiticant  point. 

Spasms  which  originate  from  direct  excitation  can  of  course 
be  produced  by  an  irritation  applied  to  the  motor  nerves  at  any 
point  between  the  periphery  and  the  centre  ;  reflex  spasms,  on 
the  other  hand,  can  only  result  from  some  cause  acting  on  the 
central  organ,  through  the  intervention  of  the  gray  substance. 

Direct  spasms  may  originate  hy  irritation  of  the  muscular 
fibres  themselves,  or  of  the  motor  terminal  plates  in  their 
interior.  The  so-called  fibrillar  contractions,  as  well  as  certain 
forms  of  muscular  contracture  and  rigidity  which  occur  in  conse- 
quence of  paralysis,  with  consecutive  anatomical  changes  in  the 
muscles,  belong  to  this  category. 

They  may  originate  by  irritation  of  the  periplieral  motor 
channels  of  conduction,  up  to  their  entrance  into  the  sj)inal  cord 
or  brain.  Traumatisms,  such  as  may  be  accompanied  by  com- 
pression and  tearing  of  the  nerves,  gunshot  wounds,  and  inflam- 
mation of  the  motor  nerves,  constitute  the  commonest  causes  of 
this  kind.  The  spasm  is  then  strictly  limited  to  the  affected 
motor  path,  is  for  the  most  part  of  a  tonic  character,  and  is  ulti- 
mately associated  with  corresponding  sensory  and  vaso-motor 
disturbances.  They  may  be  produced,  in  the  third  place,  by 
irritation  of  the  channels  of  conduction  and  of  the  motor  {reflex) 
centres  in  the  spinal  cord. 

To  this  category  belong  the  contractures,  conditions  of  mus- 
cular tension,  spasms,  etc.,  that  are  seen  in  myelitis  and  other 
spinal  diseases,  the  cramps  observed  in  tetanus  and  similar  spinal 
neuroses.  The  precise  mode  in  which  these  forms  of  spinal  con- 
vulsions are  produced  is  still  obscure ;  perhaps  in  many  cases 
some  direct  irritation  of  the  motor  channels  of  conduction  occurs 
in  the  antero-lateral  columns  and  in  the  gray  substance,  or  there 
may  be  some  irritation  and  increase  of  excitability  of  the  motor 
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central  apparatus  lying  in  the  gray  substance,  or  of  those  gan- 
glion cells  which  are  capable  of  transmitting  motor  impulses 
through  reflex  action. 

We  here  generally  have  to  deal  with  spasms  of  well-defined 
extent  (affecting  for  instance  both  lower  extremities,  the  tiexors 
or  extensors,  the  paths  for  which  lie  in  close  proximity  in  the 
spinal  cord).  In  these  cases  concomitant  spinal  phenomena  are 
almost  always  present. 

Again,  they  may  be  j)roduced  by  irritation  of  the  conducting 
paths  and  central  apparatus  in  the  hrain.  The  relations  here 
are  extremely  manifold  and  complicated.  In  the  first  place,  the 
simple  motor  channels  of  conduction  in  the  crus  cerebri  (Gfehim- 
stamm)  and  in  the  corona  radiata,  may  be  subjected  to  patho- 
logical irritation,  and  it  is  well  known  that  in  certain  diseases  of 
these  structures,  spasms  do  not  unfrequently  occur.  In  the  next 
place,  the  motor  centres,  which  Fritscli  and  Hitzig  have  demon- 
strated in  the  gray  cortex  of  the  anterior  lobes,  enter  into  con- 
sideration, for  the  recently  published  interesting  observations  of 
Hitzig  and  Wernher  show  that  in  men  also  the  excitation  of 
these  centres  through  pathological  conditions  may  lead  to  the 
occurrence  of  limited  peripheral  spasms.  A  very  similar  and 
now  intelligible  observation  is  recorded  in  the  work  of  Bebrou, 
upon  spasms  of  the  facial  muscles  ; '  here  belongs  also  a  recently 
published  observation  by  Goldstein  (Schmidt's  Jahrbiicher, 
Band  161,  Heft  2).  In  this  connection  should  be  mentioned 
pathological  excitations  of  certain  automatic  centres  (centres, 
for  instance,  of  inspiration  and  expiration,  those  for  the  acts  of 
laughing,  yawning,  etc.),  which  may  undoubtedly  be  the  points 
of  origin  of  certain  forms  of  cramp.  Still  more  complicated 
are  the  relations  that  exist  between  the  manifold  connections 
of  the  motor  paths,  which  are  undoubtedly  situated  in  the 
central  organs,  combinations  which  render  possible  the  coincident 
and  quite  involuntary  innervation  of  numerous  muscles  and 
groups  of  muscles  which  occurs  in  every  voluntarj^  movement, 
however  simple  it  may  be.  Convulsive  movements  may  result 
also  from  pathological  changes  in  these  paths  of  conduction.  It 

'  Archives  G6n6rales,  1864,  case  5  ;  right-sided  spasm  of  the  facial  and  masticatory 
■muscles  with  aphasia  ;  small  apoplectic  clot  in  the  left  frontal  lobe. 
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is  probable  tliat  the  pathologically  associated  movements,  which 
arise  from  collateral  extension  of  the  voluntary  motor  excitation 
to  paths  of  conduction  not  usually  employed,  even  though  ana- 
tomically preformed,  are  referable  to  these  communications,  and 
Hitzig  has  sought  to  attribute  hemiplegic  contractures  to  patho- 
logical changes  in  them.  Still  more  difficult  and  obscure  are  the 
relations  in  certain  forms  of  spasm,  the  cause  of  which  we  have 
likewise  to  seek  in  the  brain,  and  which  are  termed  co-ordinated 
spasms,  compulsory  movements,  and  the  like.  It  is  scarcely 
requisite,  however,  to  enter  here  into  the  consideration  of  these 
extremely  obscure  conditions,  which  may,  besides,  vary  so 
greatly  in  significance,  and  which  will  be  discussed  in  other 
parts  of  this  work. 

Lastl}^,  Nothnagel  has  demonstrated  the  existence  of  a 
special  comulsive  centre,  that  is  to  say,  a  circumscribed  spot  in 
the  central  nervous  system,  by  the  direct  or  indii'ect  mitation 
of  which  convulsions  can  be  produced,  as  in  epilepsy.  This 
spot  lies  in  the  pons,  and  is  probably  situated  at  the  point 
where  the  motor  nerves  of  the  antero-lateral  columns  first  ter- 
minate in  ganglion  cells.  Reflex  irritation  of  this  convulsive 
centre  may  be  best  and  most  certainly  accomplished  by  irrita- 
tation  of  a  circumscribed  spot  on  the  floor  of  the  fourth  ven- 
tricle (on  both  sides,  at  a  little  distance  from  the  middle  line), 
the  precise  boundaries  of  w^hich,  however,  have  not  yet  been  ex- 
actly determined  in  the  case  of  man. 

Convulsions,  arising  in  a  reflex  manner,  take  place  through 
the  intermediation  of  the  gray  substance  of  the  central  organs, 
even  though  the  focus  of  excitation  may  be  at  some  distance. 
The  simplest  forms  of  reflex  convulsions  are  produced  through 
the  spinal  cord,  the  more  complicated  through  the  medulla  ob- 
longata and  the  brain,  where  the  sensory  and  motor  fibres  enter 
at  various  points  into  communication  with  one  another  by  means 
of  the  gray  substance.  Reflex  spasms  certainly  form  a  vqvj  im- 
portant and  large  group  amongst  convulsive  afi'ections,  and  in- 
numerable cases  differing  considerably  inter  se  belong  to  this 
category.  Like  reflex  processes  generally,  they  may  arise  in 
various  modes,  namely : 

By  increased  irritation  and  augmented  excitability  of  the 
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centri'petal  {sensory)  fibres.  This  is  the  most  common  origin  of 
reflex  convulsions,  and  every  conceivable  irritation  of  any  part  of 
the  body  may,  in  this  way,  give  rise  to  such  convulsions ;  thus, 
for  example,  they  may  arise  from  irritation  of  the  sensory  nerves 
in  consequence  of  wounds,  inflammations  and  other  irritations  of 
the  nerves,  neuralgise  and  hypersestliesise  ;  from  irritation  of  the 
skin,  and  especially  of  the  mucous  membranes,  by  excitations  of 
all  kinds  consequent  on  inflammations,  ulcerations,  foreign 
bodies,  concretions,  and  worms ;  and  to  these  may  be  added,  the 
forms  of  cramp  included  under  the  terms  blepharospasm,  cj'-sto- 
spasm,  vaginismus,  and  those  resulting  from  diseases  of  the 
generative  organs,  intestines,  etc.  All  these  forms  of  convulsion 
follow  the  general  physiological  laws  of  reflex  processes  ;  they 
are  limited,  in  the  first  instance,  to  the  muscles  that  are  nearest 
to  them,  then  spread  to  the  more  remote,  and  may  ultimately 
involve  numerous  groups  of  muscles. 

By  increase  of  tlie  excitabiUiy  of  the  reflex  centres  in  the 
spinal  cord  and  brain.  This  may  be  caused  by  various  forms 
of  disease  as  well  as  by  the  toxic  influence  of  certain  poisons, 
such  as  strychnine  ;  in  such  cases,  as  is  seen  in  tetanus  and 
myelitis,  ordinary  physiological  sensory  excitations  are  sufiicient 
to  produce  convulsions.  A  lower  degree  of  this  increase  of 
excitability  probably  plays  an  important  part  in  the  production 
of  many  reflex  spasms.  This  constitutes  what  is  termed  a  pre- 
disposition to  spasms,  or  convulsibility,  and  leads  to  an  outbreak 
of  a  convulsive  nature  when  any  lively  sensory  influence  is  ex- 
perienced, as  is  the  case  in  hysteria. 

By  remoTial  of  the  actimty  of  those  cerebral  centres  lohlch  in- 
hibit reflex  actions.  If  the  activity  of  these  centres  be  removed 
(by  destroying  them,  or  by  section  of  the  conducting  fibres 
which  pass  to  the  spinal  cord),  the  reflex  actions,  performed 
through  the  intermediation  of  the  spinal  cord,  are  increased  in 
activit}'-,  and  may  themselves  acquire  a  convulsive  character. 
But  little  further  is  known  in  regard  to  these  processes  in  human 
pathology. 

That  a  diminution  of  the  resistances  to  conduction,  in  the 
centrifugal  or  motor  nerves,  is  capable  of  jiroducing  an  exalta- 
tion of  the  reflex  acts,  may  be  assumed  on  d  priori  grounds.  It 
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nevertlieless  appears  questionable  whether,  by  this  means,  Avith 
pliysiologically  normal  sensory  stimuli,  and  with  normal  excita- 
bility of  the  reflex  centres,  any  spasmodic  movements  that  may 
occur,  can  be  included  in  the  category  of  reflex  convulsions. 
Our  present  knowledge  has  hitherto  done  little  to  explain  the 
mode  of  origin  of  such  convulsions. 

In  reference  to  the  kind  of  excitation,  and  to  the  question  in 
what  mode  pathological  excitations  attack  the  different  points 
of  the  motor  apparatus,  and  in  regard  to  the  nature  of  the 
stimuli  that  excite  cramp,  we  are  still  completely  in  the  dark. 
It  is  obvious  that  the  changes  in  the  motor  apparatus  are  of  a 
very  delicate  nature  ;  where  coarse  anatomical  changes  are  pres- 
ent, paralysis,  and  not  cramp,  is  the  invariable  consequence.  ^ 
At  the  same  time,  as  daily  experience  shows,  convulsion  and 
paralysis  may  occur  in  the  same  nerve  territories,  but  this  is 
readily  explicable  on  the  same  grounds  as  those  which  hold  good 
for  anjEsthesia  dolorosa,  and  in  such  cases  cramp  is  produced  at 
those  points  of  the  motor  path  which  have  not  undergone  any 
considerable  change  in  their  structure. 

The  mode  in  which  the  stimuli  act  which  excite  the  various 
forms  of  convulsion,  and  which  lead  to  tremor  in  one  case,  to 
spasm  in  another,  and  to  tetanus  and  clonic  convulsion  in  a 
third,  has  led  to  the  annunciation  of  very  different  hypotheses, 
and,  after  all,  very  little  is  known  in  regard  to  it.  Tonic  convul- 
sion chiefly  occurs  where  direct  stimuli  act  on  some  part  of  the 
motor  paths  (Natanson) ;  clonic  convulsion,  on  the  other  hand, 
appears  to  be  caused  by  indirect  excitation.  This,  however,  can 
scarcely  be  admitted  unrestrictedly  for  all  cases  ;  at  the  same 
time  it  is  in  accordance  with  the  fact  that  NothnageV  has  found 
the  presence  of  gray  matter  to  be  indispensable  for  the  pro- 
duction of  clonic  convulsions ;  the  transmission  of  a  stimulus 
through  the  gray  matter  appears  to  act  in  such  a  manner  that 
continuous  irritation  only  gives  rise  to  intermitting  muscu- 
lar movements.  This  indicates  that  in  the  greater  number  of 
clonic  convulsions  the  gray  matter  of  the  central  organs  probably 
participates. 

Here  also,  on  this  difficult  point,  our  information  is  very  imper- 
fect and  hypothetical;  the  little  that  we  do  possess  relates  to 
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some  of  the  more  immediate  causes  of  con'Gulsions^  the  knowl- 
edge of  which  affords  us  not  a  few  glimpses  into  the  pathogenesis 
of  certain  forms  of  convulsion,  although  we  are,  it  is  true,  com- 
paratively ignorant  in  regard  to  the  more  delicate  details  of 
their  mode  of  action. 

The  simplest  of  these  causes  are  mechanical  stimuli,  which, 
as  experience  shows,  may  induce  convulsions  in  the  most  various 
parts  of  the  motor  apparatus  ;  section,  contusion,  laceration  of 
peripheral  nerves,  are  all  accompanied  by  convulsion.  Convul- 
sions of  greater  or  less  extent,  according  to  the  plane  of  the 
part  injured,  are  also  called  forth  by  section  of  the  spinal  cord; 
and  these  convulsions  are  tonic  when  they  are  iDroduced  by 
direct  irritation  of  the  motor  paths ;  clonic,  when  they  are  pro- 
duced in  a  reflex  manner  through  the  intermediation  of  the  gray 
substance.  Mechanical  injuries  of  various  parts  of  the  brain 
may  also  give  rise  to  cramps.  Nothnagel  made  his  researches 
upon  the  convulsive  centre  by  means  of  mechanical  stimuli. 
The  formation  of  apoplectic  clots  is  usually  accompanied  by  con- 
vulsive movements. 

Chemical  stimuli  are  often  not  less  active  ;  a  great  variety 
of  substances,  especially  certain  poisons,  can  so  modify  the  motor 
apparatus  as  to  cause  convulsions,  either  directly  or  by  reflex 
action.  For  example,  strychnine,  ergotine,  and  numerous  other 
alkaloids,  alcohol,  lead,  and  mercury. 

There  are,  in  addition,  certain  disturbances  of  the  circulation 
which  we  must  consider  as  not  unfrequent  causes  of  S23asm  and 
convulsion.  It  is  well  known  that  extreme  ansemia,  at  least  of 
certain  segments  of  the  brain,  and  especially,  as  it  would  appear, 
of  the  convulsive  centre,  can  give  rise  to  widely  extended  and 
violent  convulsions.  (This,  however,  does  not  occur  with  anaemia 
of  the  spinal  cord,  as  is  shown  by  Stenson's  experiments.)  The 
same  holds  true  of  extreme  venous  hyperemia  and  stasis,  Avhich, 
when  affecting  the  brain,  are  also  capable  of  giving  rise  to  convul- 
sions (Landois,  Hermann).  In  both  cases  the  irritation  is  prob- 
ably due  to  an  accumulation  of  carbonic  acid,  or  other  products 
of  disintegration,  in  the  tissue  of  the  brain.  By  means  of  these, 
facts  we  are  better  able  to  understand  how  convulsions  originate 
in  vaso-motor  neuroses.    A  sudden  ansemia,  caused  by  contrac- 
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tion  of  the  vessels,  is  niidonbtedly  tlie  exciting  cause  in  many 
forms  of  convulsion,  and  it  is  possible  that  many  sensory 
excitations  act  in  this  indirect  mode  by  producing  vaso-motor 
spasm. 

Alterations  of  the  Hood  may  lead,  in  various  modes,  to  the 
production  of  convulsions,  partly  in  consequence  of  the  blood 
containing,  as  in  uraemia  and  cholsemia,  toxic  substances,  partly 
in  consequence  of  its  defective  qualitative  composition,  leading 
secondarily  to  trophic  disturbances  in  the  nervous  system,  and 
thus  to  convulsion,  or  at  least,  to  a  strong  predisposition  to  con- 
vulsion, as  in  hydrsemia,  chlorosis,  general  cachexia,  etc. 

The  following  anatomical  changes  of  the  motor  apparatus 
are  not  unfrequently  accompanied  by  convulsions  :  inflammation, 
neoplastic  formations,  softening,  extravasations  of  blood  with 
their  consequences,  etc. ;  at  the  same  time  we  know  nothing  of 
the  precise  mode  in  which  these  effects  are  produced. 

We  are  not  unfrequently  compelled  to  admit  the  existence 
of  trophic  disturbances  of  an  imyalpaMe  nature,  in  order  to 
obtain  a  plausible  explanation  of  the  origin  of  many  forms  of  con- 
vulsion, as  of  those  that  occur  in  epilepsy,  chorea,  and  hyateria. 
It  is  upon  such  delicate  disturbances  of  nutrition  that  that 
condition  depends  which  is  usually  termed  convulsibility,  or  a 
predisposition  to  convulsions. 

This  predisposition  plays  also  a  prominent  part  in  the  pro- 
duction of  very  numerous  forms  of  convulsion  ;  it  may  be 
congenital,  inherited,  or  acquired  through  the  action  of  various 
conditions  and  diseases.  It  may  coincide  in  many  cases  with  a 
general  neuropathic  predisposition  which  exists  in  many  families, 
and  is  a  fruitful  source  of  many  neuroses.  Youth,  the  female 
sex,  many  diseases  incident  to  the  period  of  development,  and 
especially  chlorosis,  appear  strongly  to  favor  its  activity.  We 
must,  undoubtedly,  seek  for  the  essence  of  this  predisposition 
in  the  finer  trophic  disturbances  of  the  motor  apparatus,  though 
in  regard  to  the  peculiarities  of  these,  we  know  but  very  little. 
Some  facts  that  are  now  known  render  it  probable  that  such 
troj)hic  disturbances  can  in  many  cases  be  recognized  by  altera- 
tions (especially  by  increase)  of  the  electrical  excitability. 

Lastly,  those  disturbances  which  are  least  palpable,  but 
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which  not  iinf  requently  occasion  well-marked  and  severe  convul- 
sions, are  those  of  a  psycMcal  nature,  particularly  the  pow- 
erfully acting  and  depressing  emotions,  as,  for  example,  anx- 
iety, fear,  anger,  horror,  witnessing  others  in  convulsions,  etc., 
which  all  play  a  very  important  part  in  the  etiology  of  convul- 
sion. In  what  method,  however,  these  causes  operate,  whether 
they  produce  a  direct  alteration  in  the  motor  apparatus,  or 
whether  they  act  indirectly  by  some  influence  exerted  upon 
the  vasomotor  nerves,  or  in  a  reflex  manner,  we  are  perfectly 
ignorant. 

In  treating  of  the  several  forms  of  convulsions  we  shall 
still  have  to  mention  many  special  causes. 

General  Symptomatology. 

The  distribution  of  convulsions  in  the  body  may  be  extreme- 
ly various,  the  diversities  being  dependent  on  the  nature  and 
particular  part  of  the  nervous  system  affected  by  the  cause. 
With  local  peripheric  excitation  the  spasms  may  be  limited  to 
single  muscles  or  to  particular  groups  of  muscles  ;  it  must  not 
be  forgotten,  however,  that  very  isolated  and  circumscribed 
forms  of  convulsion  may  have  a  central  origin,  which  is  easily 
explicable  when  the  course  of  the  fibres  in  the  brain  is  taken 
into  consideration.  If  the  spinal  cord  be  affected  as  a  whole, 
the  greater  part  of  the  muscles  of  the  body  may  be  attacked, 
including  even  those  supplied  by  the  motor  portion  of  the  tri- 
geminus. Lastly,  if  the  convulsive  centre  be  affected,  the  most 
general  distribution  of  the  convulsions  may  be  anticipated. 
Between  the  two  extremes  all  possible  degrees  exist,  in  accord- 
ance with  the  anatomical  seat  of  the  disease.  Thus  we  may  have 
limitation  to  a  single  muscle,  as,  for  example,  a  particular  mus- 
cle of  the  eye,  or  the  sterno-cleido-mastoid  ;  or  to  a  single  nerve, 
as  to  the  facial  or  accessory  ;  or  to  a  plexus  or  to  one  extremity,  as 
occurs  in  paralysis  agitans  and  paralytic  contracture  ;  or  to  one- 
half  of  the  body,  as  occurs  in  unilateral  convulsions  consequent 
on  disease  in  one  hemisphere  of  the  brain  ;  or  to  the  lower  half 
of  the  body,  as  in  spinal  diseases ;  or,  lastly,  almost  all  the 
muscles  of  the  body  may  be  affected,  as  is  seen  in  tetanus  and 
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epilepsy.  Not  iinlTequently  certain  groups  of  muscles  only  are 
affected,  wliicli  ordinarily  act  in  an  associated  or  synergetio 
manner,  or  which  are  under  the  control  of  a  special  centre,  ex- 
amples of  which  are  seen  in  compulsory  movements,  in  spasms 
of  the  respiratory  muscles,  and  in  spasms  of  the  muscles  by 
which  yawning  is  effected. 

From  all  this  it  is  obvious  that  definite  conclusions  regard- 
ing the  seat  of  the  lesion  may  often  be  drawn  from  a  considera- 
tion of  the  parts  that  are  affected. 

But  few  observations  of  a  general  nature  can  be  made  in  re- 
gard to  the  mode  of  onset  of  spasmodic  affections.  It  varies 
extremely  in  different  instances,  and  will  be  given  more  exactly 
when  the  different  forms  are  severally  described.  Convulsions 
very  frequently  occur  in  distinct,  well-defined,  and  character- 
istic paroxysms,  which  often  pursue  a  typical  course,  and  re- 
cur more  or  less  regularly,  with  intervals  of  longer  or  shorter 
duration.  They  often  appear  also,  however,  quite  irregularly, 
being  induced  by  certain  external  causes,  or  the}'"  may  be  asso- 
ciated with  voluntary  movements,  or  may  occur  quite  spontane- 
ously, and  may  then  last  for  a  very  variable  period,  or  even 
become  permanent.  In  addition  to  pathological  muscular 
actions,  a  series  of  other  phenomena  are  not  unfrequently  ob- 
served, which  complete  the  picture  of  the  disease,  and  which  we 
may  divide  into  concomitant  symptoms  and  consecutive  symp- 
toms, or  sequelae  of  the  affection.  Amongst  the  concomitant 
pJienomena  are  comprehended  those  which  originate  from  an 
extension  of  the  disturbance  to  other  parts  of  the  same  nerve, 
or  to  other  nerves,  whilst  under  the  term  conseciUive  mmptoms 
are  included  those  which  represent  the  effects  of  the  convulsion 
itself,  that  is  to  say,  of  the  spasmodic  shortening  of  the  muscle. 

The  concomitant 'phenomena  are  by  no  means  so  constant,  nor 
are  they  present  in  so  characteristic  a  manner,  in  spasmodic  affec- 
tions as  in  neuralgias.  They  present  for  the  most  part  the  char- 
acter of  accidental  symptoms  occasioned  by  the  same  causes  of 
disease  as  those  by  which  the  spasms  have  been  produced. 

In  many  cases  the  concomitant  symptoms  are  absent,  as  in 
strabismus  and  in  simple  convulsive  tic  ;  the  spasm  is  here  the 
only  direct  subjective  and  objective  symptom  of  the  neurosis, 
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and,  ill  addition,  tlie  consecutive  symptoms  can  alone  be  ob- 
served. 

In  most  cases,  however,  various  concomitant  symptoms  are 
observed,  namely  : 

Motor  disturtances,  tlie  most  common  of  wliich  is  seen  in  tlie 
diminution  of  the  power  of  the  will  over  those  muscles  that 
are  spasmodically  affected, — a  diminution  which  may  amount 
even  to  complete  paralysis.  This  may  come  to  pass  in  the  most 
various  ways,  for  the  particulars  of  which  the  several  forms  must 
be  referred  to.  For  the  most  part  there  is  an  inhibition  of  conduc- 
tion caused  by  the  primary  disease  in  some  part  of  the  motor 
path  situated  at  a  higher  plane.  A  kind  of  irradiation  of  the 
motor  stimulus  also  takes  place  ;  at  the  height  of  the  convulsion 
associated  movements  are  seen  to  occur  in  more  or  less  numerous 
groups  of  muscles,  obviously  in  consequence  of  the  extension 
of  the  irritation  upon  the  various  inter-communicating  paths. 

Sensory  disturhances.  Pain  is  very  frequently  observed  as 
an  accompaniment  of  spasms,  not  only  in  the  contracted  muscles 
themselves,  but  also  j)roceeding  or  radiating  from  them  ;  this  is 
especially  noticeable  in  simple  cramps,  in  tetanus,  etc.,  though 
on  the  other  hand  it  is  often  absent  in  many  forms  of  spasm.  Its 
mode  of  origin  is  still  a  subject  of  dispute ;  it  cannot,  however, 
be  doubted  that  the  pain  is  due  to  an  irritation  of  sensory  muscle- 
nerves,  caused  by  muscular  contraction, — an  irritation  of  those 
very  nerves  which  are  the  conductors  of  both  muscular  and 
electro-muscular  sensibility.  That  the  pain  is  not  caused  by 
mechanical  compression  of  sensory  cutaneous  nerves  running 
between  the  muscles,  is  shown  by  the  absence  of  excentric  sen- 
sations of  pain  in  the  skin,  as  well  as  by  the  fact,  of  which  every 
one  is  aware  who  has  ever  suffered  from  cramp  in  the  calf  of  the 
leg,  that  the  pain  is  unquestionably  limited  to  the  firmly  con- 
tracted muscle.  A  very  decided  sensation  of  fatigue  and  exhaus- 
tion is  often  observed  in  the  affected  muscles  after  the  cessation 
of  the  cramp.  Not  unfrequently  also  that  well-known  peculiar 
muscular  pain  is  experienced  which  often  occurs  in  the  muscles 
of  healthy  people  for  about  twenty-four  hours  after  violent  and 
unusual  muscular  efforts,  and  which  is  felt  both  on  active  con- 
traction and  when  pressure  is  applied  to  the  affected  muscles. 
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Pain  also  occurs  in  various  nerves  when  sensory  fibres  are  excit- 
ed coincidently  with  motor  fibres,  as  in  afllections  of  mixed 
nerves  or  of  the  central  organs,  or  when  reflex  convulsions  occur 
in  neuralgia.  Tliis  depends  upon  the  nature  and  kind  of  the 
primary  disease.  The  same  is  true  in  regard  to  the  frequently 
coincident  symptoms  of  formication,  numbness,  or  well-marked 
ancestliesia.  The  occurrence  of  these  symptoms  depends  entire- 
ly upon  the  circumstances  of  the  particular  attack,  and  has 
nothing  to  do  with  the  spasm  per  se. 

Vaso-motor  and  Secretory  Disttcrbances.  These  are  frequent- 
ly wanting,  and  in  many  forms  of  spasm  are  altogether  absent. 
When  they  are  present,  their  relations  to  spasm  appear  to  be 
very  slight,  and  they  may  be  regarded  rather  as  symptoms  of  the 
same  disease  which  produces  the  spasm.  Yaso-motor  spasm  or 
paralysis,  indicated  by  pallor  or  redness  of  various  parts  of  the 
skin,  has  often  been  observed  to  be  a  precursor  of  certain  con- 
vulsive paroxysms  (e.  g. ,  epilepsy) ;  and  so  also  abnormal  sensa- 
tions of  cold  or  heat,  with  the  corresponding  disturbances  of  the 
circulation,  are  frequently  associated  with  convulsive  attacks. 
If  the  disease  affect  coincidently  vaso-motor  nerves,  whether 
these  are  situated  in  the  peripheral  nerves  or  in  the  central^ 
organs,  coiTesponding  localized  vaso-motor  disturbances,  such  as- 
paleness,  redness,  cyanosis,  may  occur. 

The  perspiration  is  the  secretion  which  is  most  frequently 
altered.  Profuse  perspirations  occur  both  in  epilepsy  and  in- 
tetanus,  and  sweating  on  one  side  of  the  body  has  been  fre- 
quently observed  in  unilateral  epilepsy.  Under  the  term  of 
urina  spastica,  that  clear  and  abundant  secretion  of  urine  is  in- 
dicated which  has  not  unf requently  been  observed  after  severe 
attacks  of  convulsions.  No  instance  of  augmented  salivary 
secretion  has  been  observed  in  cramp  of  the  facial  muscles. 

The  tropliic  disturbances  are,  in  the  majority  of  cases,  very 
insignificant.  It  is  often  quite  surprising  what  slight  alterations ■ 
occur  in  the  volume  and  nutrition  of  muscles  affected  with, 
the  most  severe  and  obstinate  forms  of  convulsion.  In  many 
cases  neither  hypertrophy  nor  atrophy  is  visible.  These  effects, 
however,  do  undoubtedly  occasionally  occur.  Hypertrophy  of 
the  muscles  which  have  been  affected  with  convulsion,  is  very 
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rare  (Bell).  Atrophy  is  more  frequent,  and  niaj''  become  toler- 
ably well  marked.  Serious  motor  disturbances  (paralysis)  are 
then  usually  present,  and  the  atrophy  appears  to  be  the  conse- 
quence of  this,  rather  than  of  the  convulsion.  Considerable 
anatomical  changes  are  then  commonly  observable  in  the  muscle, 
namely,  hypertrophy  of  the  connective  tissue  with  atrophy  of 
the  muscular  fibres,  and  not  unfrequently  a  deposit  of  fat — 
changes  which  are  constantly  present  in  contractures  that  have 
lasted  for  many  years. 

Well-marked  trophic  disturbances,  occurring  in  the  skin, 
nails,  and  other  tissues,  are  only  observed  when  there  is  serious 
lesion  of  the  trophic  and  vaso-motor  nerves,  and  are  then  quite 
accidental  symptoms.  In  such  cases  a  high  degree  of  anaes- 
thesia and  paralysis  is  almost  always  present. 

Psychical  cUsturhances  are  not  unfrequently  associated  with 
spasms,  though  they  are  not  usually  directly  dependent  upon 
them.  The  connection  between  the  two  symptoms  is  still  in 
many  cases  extremely  obscure.  In  some  of  the  cases  the  psychi- 
cal disturbances  are  simple  co- effects  of  the  same  cause ;  in 
others,  the  serious  damage  to  the  nervous  system,  occasioned 
by  violent  attacks  of  convulsion,  or  the  disturbances  of  the 
cu'culation  caused  by  such  attacks,  may  gradually  lead  to  the 
occurrence  of  psychical  symptoms  ;  or,  in  many  patients,  a 
hypochondriacal  condition  may  be  gradually  induced  in  conse- 
quence of  the  existence  of  the  convulsive  affection.  These  rela- 
tions, however,  will  have  to  be  investigated  more  closely  in  each 
individual  case. 

Disturbances  of  iJie  general  healili  are,  upon  the  whole,  only 
rarely  observed  ;  and  when  they  are  present,  they  are,  for  the 
most  part,  consequences  of  the  primary  disease,  and  not  related 
in  any  way  to  the  convulsion.  More  minute  details  will  be  given 
in  speaking  of  the  several  forms  of  convulsion.  It  may,  how- 
ever, be  stated  here  that  the  spasms,  even  when  affecting  many 
groups  of  muscles,  are  not  capable  of  producing  any  consider- 
able elevation  of  the  temperature  of  the  body,  and  that,  conse- 
quently, the  pyrexia  that  accompanies  so  many  forms  of  convul- 
sive disease,  must  have  another  origin.  Sufficient  evidence  exists 
to  demonstrate  this  fact  satisfactorily. 
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Tlie  sequelce  of  convulsions  are,  for  the  most  part,  purely 
mechanical,  and  result  exclusively  from  the  abnormal  muscular 
contraction.  It  is  obvious  that  in  accordance  with  the  seat  of 
the  convulsion  they  may  be  extremely  various.  Thus  there 
occur  disturbances  in  the  functions  of  the  organs  of  special 
sense  (strabismus,  blepharo-spasni),  impairment  of  the  mobility 
of  the  joints,  disturbances  in  the  co-ordinated  movements  of  the 
body,  abnoi-mal  position  of  the  head  and  limbs,  curvature  of 
the  spinal  column,  alterations  of  the  articular  extremities  of  the 
bones,  displacements  and  subluxations  of  the  Joints  ;  and,  in 
addition,  difficulty  of  breathing,  difficulty  in  passing  vt^ater,  in 
defecation,  and  in  taking  food.  General  trophic  disturbances, 
psychical  disorders,  and  the  like,  may  thus  arise  in  a  secondary 
manner.  All  details  on  these  points  must  be  reserved  till  the 
several  forms  of  convulsive  diseases  are  under  discussion. 

In  regard  to  the  behavior  of  diseased  motor  nerves  and  mus- 
cles under  electrical  stimulus,  nothing  positive  can  be  said. 
The  marked  and  diagnostically  important  changes  that  we  shall 
describe  further  on  as  characteristic  features  in  the  different 
paralyses,  do  not  here  occur.  The  methods  of  research  hitherto 
employed  for  the  recognition  of  the  more  delicate,  and  especially 
of  the  quantitative  changes  of  electrical  excitability,  are  so 
unsatisfactory  in  their  results,  that  most  of  the  statements  on 
this  point  can  only  be  accepted  with  reserve.  In  many  cases 
scarcely  any  changes  of  electrical  excitability  are  to  be  found ; 
in  some,  however,  there  is  diminution  ;  in  others,  exaltation. 
In  a  few  cases  of  tetany  I  have  found  great  exaltation  of  excita- 
bility, especially  for  the  galvanic  stimulus  ;  but  these  cases  I 
shall  describe  at  greater  length  hereafter  under  the  head  of 
Tetany.  These  few  facts  do  not  at  present  admit  of  any  general- 
ization. Moreover,  the  electrical  method  of  research  has  hith- 
erto proved  of  but  little  value  in  the  pathology  and  diagnosis  of 
convulsions  in  general. 

Lastly,  a  series  of  phenomena  require  still  to  be  mentioned, 
which  attract  attention  in  many  forms  of  convulsion,  and  which 
appear  to  be  of  great  importance  in  the  pathology  as  well  as  in 
the  treatment  of  these  convulsions  :  I  refer  to  tlie  existence  of 
pressure  points.    Experience  has  shown  that  in  a  series  of  con- 
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Tulsive  attacks  pressure  upon  certain  points  puts  a  stop  to  tlie 
convulsions  when  present  (von  Graefe,  Reniak),  whilst  in  other 
cases  the  convulsive  attacks  are  brought  on  by  pressure  made  at 
particular  points  (Hitzig).  The  pressure  points  inhibiting  con- 
vulsion have  been  especially  observed  to  exist  in  cases  of  facial 
spasm,  and  it  has  been  ascertained  that  these,  for  the  most  part, 
correspond,  like  the  painful  points  in  neuralgia?,  to  the  various 
branches  of  the  trigeminus.  These  spots  are  also  not  unfre- 
quently  sensitive  to  pressure.  It  has  been  observed  that  the 
same  effects  are  produced  by  pressure  on  very  remote  points, 
as  the  vertebral  column  and  the  joints  of  the  hand.  Yon  Graefe 
drew  a  distinction  between  primary  and  induced  pressure  points. 
The  former,  as  he  considered,  constitute  the  chief  point  of  origin 
of  the  disease,  and  appear  to  stand  in  the  most  direct  reflex  rela- 
tion to  the  primarily  and  most  strongly  afl'ected  muscles  ;  pres- 
sure over  these  completely  arrests  the  entire  convulsion.  The 
induced  pressure  points,  on  the  other  hand,  make  their  first  ap- 
pearance when  the  disease  has  become  established,  and  are  dis- 
coverable in  more  or  less  remote  nerves  ;  pressure  made  upon 
them  requires  more  time  to  act,  and  never  completely  arrests  the 
convulsion,  but  rather  leaves  the  proper  point  of  origin  of  the 
convulsion  unaffected.  Similar  points  have  also  been  observed 
in  other  forms  of  convulsion  than  those  affecting  the  face. 
These  phenomena ,  can  only  be  explained  on  the  supposition  that 
they  are  the  result  of  reflex  processes.  It  is  possible  that  pres- 
sure upon  particular  nerve  trunks  may  prevent  the  transmission 
of  sensory  stimuli  proceeding  from  the  areas  of  theu*  distribu- 
tion, and  thus  arrest  the  excitation  of  reflex  convulsions  ;  hence 
the  spasm  is  temporarily  inhibited.  But  it  is  more  probable  that 
reflex  inhibitory  influences  are  here  brought  into  action,  which 
obviously  proceed  from  energetic  sensory  impressions,  and 
which  have  recently  been  carefully  investigated  by  physiolo- 
gists. It  thus  becomes  intelligible  how  an  inhibition  of  the  con- 
vulsion can  be  produced  by  pressure  on  various  points.  Which 
of  these  theories  is  correct,  and  whether  each  cannot  be  sej)ar- 
ately  Justified,  must  be  decided  by  further  facts  bearing  upon 
the  point. 

An  interesting  case  of  pressure  points  producing  reflex  ac- 
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tions  has  been  published  by  Hitzig.  In  this  case  no  other  ex- 
planation could  be  given  than  that  the  actions  were  reflex.  Both 
kinds  of  pressure  points  are  of  considerable  importance  in  regard 
to  treatment,  because  not  nnfrequently  a  favorable  modification 
of  the  convulsions  may  be  effected  through  them. 

In  regard  to  the  general  prognosis  of  spasms,  but  little  is 
to  be  said  in  view  of  the  great  variety  in  the  mode  of  origin  of 
the  numerous  forms  of  spasm.  The  general  impression  obtained 
is,  that  spasms  are  to  be  regarded  as  severe  and  obstinate  affec- 
tions. It  is  only  in  the  simplest  cases  of  reflex  spasms,  or  of 
convnlsions  dependent  upon  direct  irritation  that  a  favorable 
prognosis  can  be  given.  In  the  majority  of  other  forms,  espe- 
cially if  the  spasms  have  become  an  habitual  thing,  and  are  ac- 
companied by  a  well-marked  neuropathic  predisposition,  and  in 
most  idiopathic  forms,  the  most  practised  physician  can  only  give 
a  very  guarded  prognosis,  because  even  apparently  slight  cases 
often  unexpectedly  bid  defiance  to  all  methods  of  treatment. 
At  all  events,  experience  teaches  that  the  greater  number  of  the 
forms  of  spasm  are  cured  with  difiiculty,  and  that  relapses  are 
very  common. 

All  details  must  be  reserved  for  the  description  of  the  special 
forms.  It  may,  however,  here  be  mentioned,  that  the  prognosis 
is  rendered  unfavorable  when  the  ]3atient  i:)resents  a  well-marked 
neuropathic  predisposition,  when  the  disease  is  of  central  origin, 
when  organic  lesions  of  the  brain  or  spinal  cord  exist,  and  when 
it  is  impossible  to  remove  the  cause  ;  advanced  age  of  the  j)atient 
and  long  duration  of  the  disease,  are  also  unfavorable  circum- 
stances. 

On  the  other  hand,  the  prognosis  is  favorable  when  the  causes 
are  of  a  simple  nature  and  easily  removed,  when  the  lesion  has  a 
peripheral  seat  and  the  attack  is  of  recent  date,  and  when  the 
patient  is  young  and  healthy. 

General  Treatment.— ^jiasmodic  diseases  are  amongst  the 
most  unsatisfactory  objects  of  medical  treatment,  and  subject 
both  the  patience  of  the  sufferer  and  the  ingenuity  and  persever- 
ance of  the  physician  to  a  severe  trial.  There  is  little  to  be  said 
in  regard  to  the  rational  treatment ;  but  this  is  not  to  be  wondered 
at,  when  our  ignorance  of  the  finer  processes  taking  place  in  con- 
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vulsive  diseases  is  considered.  Treatment  is  purely  empirical, 
and  is  often  also  unsuccessful.  It  frequently  happens  tliat  well- 
approved  measures  fail  to  act,  whilst  a  plan  of  treatment  made  in 
the  last  extremity,  and  without  any  expectation  of  good  results, 
proves  successful. 

Nevertheless,  in  every  case  the  treatment  should  be  conduct- 
ed as  far  as  possible  on  rational  principles,  and  above  all  it  should 
be  directed  to  the  primary  cause.  Unfortunately,  in  many  cases 
no  cause  can  be  discovered,  whilst  in  others  the  spasm  persists 
after  the  removal  of  the  cause,  the  cramp  having  become  habit- 
ual. Causal  treatment  is  most  etScacious  in  reflex  spasms ;  and 
in  these  cases  a  careful  investigation  of  the  w^hole  sensory  ner- 
vous apparatus,  and  of  all  those  organs  from  which  reflex  excita- 
tion may  possibly  proceed,  is  of  the  utmost  importance.  Organic 
lesions  must  be  cured  ;  conditions  of  irritation  must  be  quieted  ; 
and  foreign  bodies,  parasites,  and  the  like  must  be  removed.  If 
pressure  points  be  discovered,  treatment  must  be  attempted 
through  them,  as  by  mechanical  and  electrical  treatment,  and 
well-devised  sections  of  nerves  often  give  excellent  results  under 
these  circumstances. 

In  convulsions  caused  by  organic  diseases  of  the  central  or 
peripheric  nervous  system,  these  diseases  must  be  carefully 
treated  on  the  principles  of  special  pathology. 

The  treatment  of  the  general %)redis]Dosition,  of  the  convulsibil- 
ity,  requires  special  attention,  and  here  all  measures  acting  as  ton- 
ics to  the  nervous  system  must  be  taken  advantage  of.  These  are 
in  many  cases  alone  sufiicient  to  efilect  a  cure,  and  are  often  more 
appropriate  in  convulsions  than  in  other  neuroses  ;  at  all  events, 
they  can  effectively  aid  the  action  of  other  curative  means. 
The  most  important  facts  in  regard  to  the  tonic  method  of  treat- 
ing the  nerves  have  already  been  mentioned  in  the  section  on 
treatment  of  neuralgije  in  general. 

Dietetic  measures  also  form  an  important  part  of  the  treat- 
ment, to  which,  in  almost  all  forms  of  convulsion,  due  attention 
should  be  paid.  Besides  tonic  treatment  of  the  nerves,  well- 
regulated  measures  should  be  adopted  in  regard  to  the  proper 
kind  of  food  and  drink  to  take,  what  baths  to  use,  how  much 
exercise  and  how  much  rest  to  take.    Moderation  in  eating  and 
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drinking,  and  in  tlieiise  of  luxuries,  avoidance  of  all  exciting  and 
debilitating  pleasures,  of  social  gatherings  protracted  to  late 
hours  of  the  night,  of  gaming,  and  of  sexual  excitations  and 
excesses,  avoidance  of  all  mental  disturbance,  injurious  excita- 
tion, excessive  stimulation  of  any  of  the  sensory  organs,  as,  for 
example,  by  music,  must  be  prescribed.  Efforts  must  be  made 
also  to  strengthen  the  will  by  education,  precept,  and  example, 
which  may  be  materially  promoted  by  the  rational  use  of  various 
kinds  of  gymnastic  exercises,  in  accordance  with  the  idiosyncrasy 
of  the  patient  and  the  peculiarities  of  his  case.  To  one  patient 
we  may  recommend*  chamber  gymnastics,  to  another  the  Swed- 
ish movement  cure,  and  to  a  third  German  gymnastics  or  Alpine 
climbing.  These  general  observations  will  of  course  only  serve 
as  hints  in  determining  the  appropriate  plan  of  treatment  to  be 
adopted  in  each  case. 

In  most  instances,  the  causal  treatment,  even  when  combined 
with  dietetic  measures,  is  insufficient,  and  energetic  direct  treat- 
ment must  be  resorted  to.  A  veritable  chaos  of  remedies  is 
known  in  practice  for  arresting  convulsions,  though  in  the  major- 
ity of  cases  there  is  an  entire  absence  of  definite  and  clear  indica- 
tions for  their  use.  Of  late  a  disposition  to  limit  the  treatment 
to  the  employment  of  certain  groui3S  of  curative  agents  has  been 
observable,  and  these  will  here  be  briefly  mentioned. 

Electricity  occupies  a  distinguished  place  amongst  these, 
though  the  results  of  its  action  in  these  forms  of  neuroses  are 
much  less  satisfactory  than  in  others.  It  is  possible  that  this 
is  to  be  ascribed  to  inadequate  and  incorrect  methods  of  applica- 
tion, since  our  knowledge  of  the  localization  convulsive  dis- 
eases is  still  very  obscure.  It  Avill  be  sufficient  here  to  give  a  few 
indications  in  regard  to  the  electro- therapeutics  of  convulsive 
affections. 

In  the  first  place,  the  electric  current  is  adapted  for  the  treat- 
ment of  the  primary  cause,  since  it  has  been  shown  to  be  effective- 
in  the  treatment  of  diseases  of  the  brain,  spinal  cord,  or  peri- 
pheral nerves,  through  its  power  of  removing  abnormal  irrita- 
tion of  sensory  nerves.  On  this  depends  the  brilliant  results 
that  have  been  obtained  by  treatment  with  electricity,  and 
especially  with  the  galvanic  current,  which  has,  in  many  in- 
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stances,  proved  of  the  greatest  value.  Very  diverse  modes  of 
application  of  the  current  are  occasionally  effective,  according 
to  the  nature  and  localization  of  the  primary  disease.  For 
further  details  on  this  pointy  the  reader  is  referred  to  the  vari- 
ous sections  of  this  work,  and  to  the  manuals  on  electro-thera- 
peutics. 

The  electric  current  also  exhibits  an  antispastic  action,  which 
may  become  manifest  in  various  ways :  first,  by  lowering  the 
excitability  of  the  affected  motor  apparatus ;  secondly,  by 
its  action  as  a  strong  peripheric  stimulus,  in  consequence  of 
which  it  effects  a  reflex  inhibition  in  the  central  organs,  and  thus 
suppresses  spasm  ;  and  lastly,  because  the  primary  irritation 
being  removed,  the  trophic  and  circulatory  disturbances  of  the 
motor  apparatus  which  maintained  the  convulsion  are  abolished; 
— all  of  which  are  effects  of  the  so-called  catalytic  actions,  espe- 
cially of  the  galvanic  current.  Yery  various  means  are,  it  is 
well  known,  employed  in  electro-therapeutics  to  attain  these 
objects.  Experience  shows  that  several  methods  must  be  often 
applied  in  succession  before  the  most  effective  one  is  discov- 
ered. The  faradic  current  may  be  applied  with  moist  electrodes 
through  the  diseased  nerves  and  muscles,  with  the  object  of 
lowering  their  excitability  and  exerting  an  alterative  action ;  or 
it  may  be  applied  in  the  form  of  gradually  increasing  faradic  cur- 
rents (Frommhold),which,  it  would  appear,  lower  the  excitability 
still  more  energetically;  or,  lastly,  strong  irritation  of  sensory 
nerves  may  be  effected  by  means  of  moist  or  dry  electrodes,  or 
the  faradic  brush,  for  the  purpose  of  obtaining  a  centripetal 
spasm-subduing  action.  The  galvanic  current  may  also  be  ap- 
plied in  various  ways.  For  instance,  the  j)ersistent  application 
of  the  anode,  or  of  a  descending  current  to  the  nerve  and 
muscle,  is  said  to  lower  their  excitability  ;  the  transmission 
of  a  frequently  interrupted  simple  galvanic  current  through 
nerve  and  muscle,  is  stated  by  Remak  to  exert  a  remarkable 
antispastic  effect,  which  he  has  endeavored  to  explain  by  at- 
tributing centripetal  action  to  it ;  more  recently  Benedict  has 
especially  recommended  the  application  to  the  diseased  nerve 
trunks  of  frequently  repeated  voltaic  alternatives.  Stabile  cur- 
rents, conducted  through  the  supposed  focus  of  the  disease, 
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are  most  effective  in  producing  catalytic  alterative  actions. 
Ranko  lias  observed  that  strong  galvanic  currents  passed 
through  the  spinal  cord  suppress,  by  reflex  inhibition,  convul- 
sions proceeding  from  it ;  the  dii-ection  of  the  stream  is  here 
of  no  importance,  but  it  must  be  of  sufficient  strength. 

This  fact,  which  has  been  established  in  regard  to  the  frog, 
appears  also  to  have  in  certain  cases  some  therapeutic  value  in 
man. 

The  electric  treatment  applied  to  the  pressure  points  appears 
also  to  be  quite  worthy  of  attention,  Remak  in  particular  hav- 
ing obtained  very  remarkable  results  by  this  means.  The 
treatment  must  vary  according  to  whether  it  is  applied  to 
spasm-inhibiting  or  spasm-exciting  pressure  points  ;  and  for 
this  purpose  the  galvanic  current  is  the  more  serviceable  of  the 
two. 

It  thus  appears  that  the  treatment  of  convulsions  by  means 
of  electricity  is  extremely  difiicult.  It  is,  in  fact,  almost  impos- 
sible at  present  to  give  any  precise  indications  for  its  use. 
There  are  indeed  many  methods  of  applying  it,  but  we  are  too 
often  reduced  to  empirical  attempts  to  obtain  its  curative  action. 
The  results  are  consequently  very  uncertain,  being  in  some  in- 
stances both  brilliant  and  persistent,  whilst  in  other  cases  all 
methods  entirel}^  fail.  Tact  and  knowledge  on  the  part  of  the 
electro-therapeutist  are  here  especially  requisite. 

Tlie  group  of  narcotics  and  ancesthetics  supplies  a  series  of 
agents  which,  however,  are  here  of  much  less  value  than  in  neu- 
ralgia. It  is  only  now  and  then  that  they  act  as  palliatives,  and 
only  in  rare  cases  that  they  prove  really  curative.  Some  of  them 
are  particularly  effective  in  reflex  convulsions,  their  action  being 
rather  to  diminish  the  sensory  excitability  (as,  for  example, 
opium  and  its  alkaloids,  atropine,  chloroform,  ether,  etc.),  or  to 
excite  the  cerebral  centres  which  inhibit  reflex  movements  (as  has 
been  demonstrated  by  Weil  to  be  the  action  of  digitalis);  others 
again,  like  woorara,'  diminish  directly  the  excitability  of  the 
motor  apparatus  ;  others,  finally,  like  nitrite  of  amyl,  digitalis, 


'  Weir  Mitchell  recommends  the  injection  of  atropine  into  the  muscular  tissue  itself 
as  being  particularly  effective  in  cramps  and  contractions. 
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and  bromide  of  potassium,  exert  a  powerful  action  on  the  vaso- 
motor nerves,  and  through  them  indirectly  upon  the  spasms. 
No  doubt  can  be  entertained  that  all  these  actions  may  prove  of 
value  in  different  forms  of  convulsive  diseases.  Their  use  must, 
however,  be  directed  according  to  the  special  indications  of  the 
particular  case,  and  the  details  can  only  be  given  when  the  sev- 
eral forms  are  under  discussion. 

The  indications  for  the  employment  of  the  large  group  of 
alter atwes  and  nervines,  which  include  many  poM^erful  curative 
agents,  are  still  less  precise.  These  have  for  the  most  part  been 
empirically  discovered,  and  are  also  usually  prescribed  in  an  em- 
pirical nmnner.  It  is  only  in  particular  cases  that  indications 
for  their  use  can  be  given.  As  a  rule,  they  must  be  tried  without 
any  definite  or  certain  motive.  Energy  and  due  persistency  in 
prescribing  them  are  the  chief  conditions  for  obtaining  a  success- 
ful result.  Amongst  these  remedies  we  may  mention  the  follow- 
ing, which  in  part  also  fulfil  causal  indications  :  iodide  and 
bromide  of  potassium,  arsenic  (which,  as  Eulenburg  has  recently 
shown,  constitutes  an  excellent  remedy  when  applied  subcuta- 
neously  in  many  forms  of  tremor),  the  preparations  of  zinc  (espe- 
cially the  valerianate  of  zinc,  which  I  have  often  found  to  be  ser- 
viceable, and  which  appears  to  be  especiallj^  useful  in  the  later 
stages),  nitrate  of  silver,  hydrico-nitrate  of  bismuth,  corrosive 
sublimate,  valerian,  artemisia,  assafoetida,  etc.  There  is  scarcely 
a  single  remedy  in  the  materia  medica  which  has  not  at  some 
time  or  another  been  recommended  for  convulsions  (see  the  bib- 
liography of  the  article  on  Epilepsy),  a  certain  indication  that  our 
treatment  of  convulsions  is  not  very  successful. 

Derivatives  have  of  course  been  tried,  and  very  definite 
results  have  been  obtained  with  them  ;  and  even  if  we  disregard 
the  cases  in  which  they  fulfil  the  causal  indication  and  care  the 
primary  lesion,  it  cannot  be  denied  that  they  have  a  really  bene- 
ficial action  in  many  forms  of  convulsion.  This  becomes  intelli- 
gible if  we  consider  the  inhibitory  influence  on  reflex  actions 
which  is  possessed  by  the  greater  number  of  strong  centripetal 
excitations  ;  it  may  also  perhaps  be  explained  by  the  fact  that 
powerful  cutaneous  irritations  or  inflammations  act  directly  as 
alteratives  upon  the  central  nervous  system,  and  induce  changes 
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in  its  circulation  and  trophic  conditions,  or  in  those  of  the  adjoin- 
ing parts.  Hence  in  what  appears  to  be  appropriate  cases, 
sinapisms,  vesicants,  moxae,  and  especially  the  actual  cautery, 
inay  be  tried. 

Busch'  has  very  recently  obtained  such  remarkably  favor- 
able results  from  the  actual  cautery  in  very  chronic  and  obstinate 
cases  affecting  the  muscles  of  the  neck,  throat,  and  arms,  that  it 
appears  deserving  of  further  trial.  With  a  red-hot  iron  he 
burned  the  skin  in  band-like  stripes,  from  three  to  five  inches  in 
length,  on  each  side  of  the  vertebral  column,  maintained  suppu- 
ration for  a  little  while,  and  kept  the  patient  in  the  meantime  in 
bed. 

From  a  resort  to  bafJis,  undertaken  with  a  view  of  effecting 
directly  a  cure  of  the  convulsive  affection,  little  in  general  is  to 
be  expected.  For  the  most  part  the  best  effects  are  obtained 
from  indifferent  thermal  baths,  with  a  relatively  low  temj)era- 
ture.  On  the  other  hand,  baths  often  play  an  important  part  in 
fulfilling  the  causal  indications,  and  at  any  rate  they  constitute 
one  means  of  strengthening  the  tone  of  the  nervous  system.  The 
same  may  be  said  of  Tiydrot/ierapeutical  treatment. 

Gymnastics  have,  as  a  rule,  but  little  value  in  the  treatment 
of  convulsion ;  in  some  cases,  however,  they  may  no  doubt  act 
advantageously  by  strengthening  the  influence  of  the  will,  and 
thus  aiding  in  the  removal  of  contractures  and  abnormal  posi- 
tions of  the  joints  ;  a  direct  curative  influence,  however,  can  only 
very  rarely  be  anticipated  from  their  use.  The  necessary  pro- 
ceedings are  described  under  the  heads  of  the  several  forms. 

Lastly,  the  special  surgical  treatment  of  convulsions  is  lim- 
ited to  a  very  few  groups  of  cases.  Certain  forms  of  contractures 
are  almost  the  only  ones  that  are  accessible  to  this  method  of 
treatment,  and  this  is  often  extremely  successful  when  tenotomy 
and  orthopaedic  measures  are  judiciously  combined. 

On  the  other  hand,  tenotomy  has  for  the  most  part  proved 
futile  in  many  tonic  and  clonic  spasms  of  particular  muscles  and 
groups  of  muscles,  and  has  therefore  come  of  late  years  to  be 
almost  entirely  neglected.     The  improvement  is  usually  only 


'  Berlin  Klin.  Woohenschrift,  1873.    Nos.  37-39. 
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transitory,  and  when  the  divided  ends  have  again  united,  the 
spasm  recurs.  Section  of  the  motor  nerves  implicated  in  the 
convulsive  affection  must  not  be  risked  without  due  consid- 
eration, on  account  of  the  unavoidable  and  almost  incurable 
paralysis  that  is  produced. 

On  the  other  hand,  excellent  results  have  been  obtained  in 
many  cases  by  section  of  those  sensory  nerves  in  which  a  reflex 
connection  with  the  convulsion  can  be  demonstrated  by  pressure 
(as  for  example  section  of  the  supraorbital  nerve  in  blepharo- 
spasm). According  to  von  Graef e' s  observations,  section  of  the 
nerves  corresponding  to  the  principal  or  primary  pressure  points 
is  especially  effective,  whilst  section  performed  at  the  so-called 
induced  pressure  points  is  only  partially  successful.  Where  it  is 
possible  the  operation  should  be  performed  subcutaneoiisly,  and 
is,  for  the  most  part,  free  from  danger ;  it  has  been  already  suc- 
cessfully undertaken  in  the  sensory  nerves  of  almost  all  parts  of 
the  body.  The  mode  of  action  of  this  operation  may,  perhaps,  be 
explained  from  the  physiological  facts  given  above,  in  speaking 
of  the  subject  of  pressure  points.  At  the  same  time,  it  must 
not  be  unconditionally  accepted  that  the  effect  of  the  operation 
is  always  the  removal  of  peripheric  reflex  irritation,  but  we  are 
in  many  cases  compelled  to  admit  that  the  operative  proce- 
dure exerts  such  a  centripetal  action  (reflex  inhibition  ?  altera- 
tive influence  ?)  on  the  central  nervous  system  that  the  cure  of 
the  convulsion  speedily  follows,  just  as  we  are  compelled  to 
admit  that  the  same  action  results  from  neurotomy  in  many 
forms  of  neuralgia. 


Particular  Forms  of  Spasms. 

Under  this  head  we  have  to  describe  the  spasms  of  particular 
muscles,  or  those  occurring  in  the  region  of  distribution  of  par- 
ticular motor  nerves  and  groups  of  nerves,  as  more  or  less 
independent  affections.  The  muscles  supplied  by  cerebral  motor 
nerves,  and  by  those  arising  from  the  cervical  portion  of  the  spinal 
cord,  are  most  liable  to  such  spasms ;  and  we  must  here  also  men-, 
tion  certain  forms  of  spasm  which  have  been  obsei-ved,  more  or 
less  widely  spread  in  various  peripheric  nerve  territories,  tlie  cen- 
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tral  origin  and  anatomical  cause  of  wliicli  have  not  been  satisfac- 
torily established.  The  spasms  of  the  external  and  internal  mus- 
cles of  the  eye  producing  lagophthalmus  and  strabismus  spas- 
ticus,  nystagmus,  myosis,  spasm  of  accommodation  and  hippus, 
must  here  be  excluded  from  consideration  as  affections  belonging 
to  a  special  department.  They  either  belong  to  the  department  of 
ophthalmic  surgery,  or  they  constitute  subordinate  symptoms 
of  various  diseases  of  the  brain  and  spinal  cord,  or  of  forms 
of  general  convulsion,  as  epilepsy  and  chorea  ;  in  the  latter  case 
they  will  be  considered  under  the  heads  of  these  diseases.  Little 
is  known  in  regard  to  isolated  and  independent  diseases  of  these 
muscles. 

a.    Spasm  in  tUe  Region  of  Distribution  of  the  Trigeminal 
Nerne. — Masticatory  Facial  Sjyasm. — Tris7rius. 

Romberg,  1.  c. — A.  Eulenburg,  1.  c. — Rosenthal,  Nervenkvanklieiten,  1.  c. — 0.  Bell, 
Physiological  and  Pathological  Investigations  regarding  the  Nervous  System 
(Deutsch  von  Romberg),  jj.  85,  p.  288.  etc.  of  German  edition. — Speyer,  Tris- 
mus periodicus.  Deutsch.  Klin.  1853,  No.  29. — Germain,  de  la  contracture  du 
masseter.  Gaz.  hebdom.  1863,  No.  7. — Remah,  iiber  dentale  Neurosen  dea 
Herzens.  Berl.  kliu.  Woch.  1865,  No.  25. — Leiibe,  Kj-ampf.  d.  Muscul. 
pteryg.  d.  recht.  Seite  u  s.  w.    Arch,  f .  klin.  Med.  VI.,  p.  273,  1869. 

Under  this  heading  is  included  spasm  in  the  region  of  distri- 
bution of  the  motor  portion  of  the  fifth  nerve,  that  is,  in  the 
region  of  the  muscles  of  mastication,  including  the  masseters,  the 
temporals  and  the  pterygoids.  This  form  of  spasms  is  usually 
bilateral,  occurring  but  very  rarely  on  one  side  alone. 

Symptoms.— The  spasms  may  either  be  tonic  or  clonic. 

Tonic  contraction  of  the  muscles  of  mastication  causes  the 
lower  jaw  to  be  so  drawn  up  that  the  two  rows  of  teeth  are  pow- 
erfully pressed  together,  constituting  the  condition  termed 
trismus,  or  loclc-jaio.  It  is  impossible  to  open  the  mouth  either 
voluntarily  or  forcibly.  The  teeth  can  be  only  very  little,  if  at 
all,  separated,  so  that  the  introduction  of  food  is  often  extremely 
difficult,  and  can  only  be  accomplished  through  spaces  between 
the  teeth,  or  by  other  means,  as  by  injections.  Mastication  is, 
of  course,  quite  impossible ;  the  muscles  of  the  jaw  feel  tense, 
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often  as  hard  as  wood,  and  tlieir  outlines  are  brought  into 
strong  relief.  Sometimes,  though  not  always,  acute  pain  is 
experienced  in  the  muscles.  If  both  sides  are  equally  affected, 
the  rows  of  teeth  are  opposed  to  one  another  in  a  vertical  direc- 
tion ;  on  the  other  hand,  the  lower  Jaw  may  be  somewhat  pro- 
truded, or  retracted,  according  to  the  particular  muscles  affected. 
In  unilateral  spasm  of  the  pterygoids  (as  in  the  case  recorded  by 
V.  Leube),  the  lower  jaw  may  be  thrust  to  the  opposite  side, 
the  lower  row  of  teeth  projecting  on  this  side  beyond  the 
upper. 

When  the  cramp  of  the  masticatory  muscles  is  clonic,  the 
lower  jaw  is  moved  backwards  and  forwards  more  or  less  regu- 
larly and  energetically,  either  in  a  vertical  or  horizontal  direc- 
tion. In  the  former  case  chattering  of  the  teeth  occurs  as  in  the 
rigors  of  fever ;  in  the  latter  case  grinding  of  the  teeth  occurs 
— the  sign  which  is  so  ominous  in  many  diseases  of  the  brain. 
True  masticatory  movements  may  be  performed  in  a  convulsive 
manner,  as  occurs  in  many  epileptic,  hysterical,  and  other  forms 
of  convulsions. 

Little  is  known  in  regard  to  the  concomitant  symptoms  that 
are  so  closely  connected  with  convulsive  diseases.  On  the  other 
hand,  phenomena  are  frequently  observed  Avhich  depend  on  the 
primary  disease,  such  as  neuralgic  pains  in  the  trigeminus,  tooth- 
ache, symptoms  of  periostitis  in  the  lower  jaw,  cerebral  symp- 
toms, etc.  Many  disturbances  may  arise  in  consequence  of  this 
form  of  spasm :  biting  of  the  tongue  and  lips  (Speyer),  ulcera- 
tions and  inflammations  of  the  gums  and  oral  mucous  membrane, 
and  conditions  of  inanition  consequent  upon  insufficient  supply 
of  nourishment. 

Etiology. — Conditions  of  excitation  of  the  nerves  themselves, 
such  as  inflammation,  softening,  development  of  tumors,  and  the 
like,  rarely  constitute  causes  of  spasm  of  the  muscles  of  masti- 
cation, which  is  for  the  most  part  unilateral.  Catching  cold  is 
much  more  frequently  the  cause  of  trismus,  which  may  also 
however  occur  quite  independently,  without  being  a  symptom  of 
general  tetanus.  Clonic  spasms  are  observed  most  frequently  in 
the  cold  stage  of  fever,  and  are  then  undoubtedly  of  central 
origin.    The  same  may  be  said  of  those  forms  which  accompany 
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various  forms  Of  central  disease,  sucli  as  meningitis,  apojDlexy, 
cerebral  tumors,  local  softening,  etc.,  in  which  cases  spasm  of  the 
muscles  of  mastication  not  unfrequently  occurs  as  a  perfectly 
isolated  symptom.  This  form  of  spasm  is  often  a  concomitant 
symptom  of  certain  forms  of  general  cramps,  as,  for  example,  of 
epilepsy  and  eclampsia,  of  hysteria  and  chorea,  and  especially 
of  tetanus,  in  which  trismus  is  an  almost  constant,  and  for  the 
most  part  initial  symptom.    (See  Tetanus). 

The  isolated  forms  of  spasm  of  the  muscles  of  mastication 
most  frequently  result  from  reflex  influence,  acting  through  vari- 
ous nerves,  though  chiefly  of  course  through  the  third  branch  of 
the  fifth  pair ;  the  dilferent  forms  of  dental  irritation,  sucli  as 
abnormal  and  difficult  dentition,  eruption  of  the  wisdom  teeth, 
caries  and  inflammation  of  the  teeth,  injury  inflicted  upon  the 
lower  jaw  through  extraction  of  the  teeth,  toothache,  etc.,  being 
especially  fruitful  sources  of  spasm  of  the  muscles  of  mastication. 
In  addition,  periostitis  of  the  lower  Jaw,  disease  of  the  temporo- 
maxillary  articulation,  and  occasionall}'"  also  neuralgia  of  the 
fifth  have  been  observed  to  constitute  causes  of  these  forms  of  re- 
flex spasm.  Disease  of  more  distant  parts,  such  as  abscess  in 
the  groin,  injury  to  the  thumb,  the  presence  of  worms  in  the  in- 
testine, have  all  been  observed  to  produce  similar  spasms,  and 
there  can  be  no  doubt  that  in  these  cases  some  trophic  disturb- 
ance must  have  been  present  in  the  central  organs. 

.  The  diagnosis  of  these  forms  of  spasm  is  very  easy.  The 
clonic  form  cannot  indeed  be  confounded  with  any  other,  and  in 
the  tonic  form,  It  is  only  necessary  to  avoid  mistaking  it  for  an- 
chylosis of  the  lower  Jaw.  A  little  care  will  easily  prevent  this 
mistake,  since  the  nature  of  the  Joint  and  the  position  of  the 
muscles  of  mastication,  wliich  are  so  readily  accessible  to  external 
examination,  greatly  facilitates  the  differential  diagnosis.  In 
doubtful  cases  chloroform  may  be  employed. 

The  prognosis  essentially  depends  on  tlie  cause  of  the  disease. 
As  a  rule,  it  is  favorable  in  the  rheumatic,  idiopathic,  and  reflex 
forms  ;  on  the  other  hand,  it  is  doubtful,  and  often  unfavorable 
in  diseases  of  the  central  nervous  system,  in  severe  general  con- 
vulsions, and  especially  in  tetanus. 

Treatment— In  the  greater  number  of  cases  the  treatment 
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must  be  essentially  directed  to  tlie  removal  of  the  cause,  as  in 
diseases  of  the  central  nervous  system,  and  in  general  forms  of 
convulsion.  In  rheumatic  cases  active  diaphoresis,  derivation  to 
the  skin,  aud  the  administration  of  the  iodide  of  potassium  should 
be  tried.  In  the  reflex  forms  the  origin  of  the  affection  should  be 
discovered  and  the  treatment  directed  to  its  removal.  With  this 
in  view,  a  careful  examination  of  the  teeth  and  lower  jaw  should 
be  made,  and  appropriate  local  treatment,  such  as  the  extraction 
of  carious  teeth,  the  application  of  leeches,  incisions,  the  employ- 
ment of  galvanism  should  be  adopted. 

In  reference  to  direct  treatment,  electricity  must  first  be  tried ; 
and  the  above-mentioned  methods  of  applying  both  the  galvanic 
and  the  faradic  currents  (and  especially  the  faradic  brush)  may 
be  used  with  every  prospect  of  success.  In  the  next  place,  cu- 
taneous irritants,  such  as  mustard  poultices,  blisters,  or  even  moxse 
applied  to  the  neck  may  be  used,  and  may  be  advantageously 
combined  with  the  internal  use  of  narcotics,  such  as  opium  and 
morphine,  cannabis  indica,  and  atroi^ine ;  subcutaneous  injec- 
tions of  morphia  often  prove  very  effective.  In  obstinate  cases 
resort  must  be  had  to  specifics,  such  as  arsenic,  iodide  of  potas- 
sium, valerianate  of  zinc,  etc.  In  chronic  cases,  an  attempt  has 
sometimes  been  made  to  effect  gradual  separation  of  the  jaws  by 
mechanical  means,  as  by  the  daily  introduction  of  progressively 
thicker  wedges  of  wood  between  the  teeth. 

In  serious  cases  particular  attention  should  be  paid  to  the  food 
of  the  patient.  It  is  often  requisite  to  give  the  nourishment  in  a 
fluid,  and  as  far  as  possible  concentrated  form  (such  as  eggs  in 
milk,  extract  of  meat,  strong  broths,  etc.),  which  may  be  admin- 
istered by  means  of  a  tube  introduced  through  a  space  in  the 
teeth,  or  through  the  nose,  or  by  the  employment  of  nutritive  in- 
jections of  mixtures  of  pancreatic  juice  and  meat,  milk,  soups, 
wine,  etc. 

b.  Spasm  of  tlie  Muscles  supplied  hy  tlie  Facial  Nerve  — 
Spasmus  Facialis. — Mimetic  Sp>asms  of  the  face. — Convul- 
sive Tic. 

Text-books  of  Romb&)-g,  JTasse,  A.  Euleriburg,  and  M.  Rosenthal.— Benedict,  Nervcn- 
path.  und  Electrotherapie,  1874.— C.  Bell,  1.  c,  p.  243  et  seq.  (of  tlie  German 
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translation). — Francois,  Essai  sur  les  conviils.  idioimtli.  de  la  face.  Brux.  1843. 
— CuUener,  Coutracturo  des  muscles  de  la  face.  Gaz.  des  liop.  1853,  No.  31. — 
A.  Zeiiiewehe)',  do  simsmo  faciali.  Diss.  Berolin.,  1858. —  02>pokei;  Allg.  Wien. 
med.  Zeit.  1861  No.  10.— A.  von  Oi-aefe,  Arch.  f.  Ophthalm.  I.  1.  p.,  440;  IV.  2. 
p.  184;  IX.  2.  p.  78.  Deutsch.  Klin.  1864,  No.20  u.  24,  1865,  No.27. —Hemalc, 
ilbcr  Gcsicbtsmuskelkrampf.  Berl.  klin.  Woch.  1864,  Nos.  21-23  ;  1865  No. 
27. — Debrou,  surle  Tic  non  douloureux  de  la  face.  Arch,  gcuer.  Juin  1864. 
—  W.  Erl).  Krampf  des  Facialis.  Arch.  f.  klin.  Med.  V.,  p.  518.  1869.— 
Belevieleuse,  Tic  facial ;  section  des  nerfs.  Guerison  partielle.  Gaz.  med.  de 
Strasb.  1869,  No.  6. — SeeligmiMer,  iibcr  iutermitt.  Blepharospasmus.  Zehender's 
klin.  Monatsbl.  IX.  1871. 

Under  tliese  terms  are  included  cases  of  spasm  of  all  the 
muscles  supplied  by  tlie  facial  nerve  ;  these  are  among  the  most 
frequent  of  all  forms  of  convulsion,  which  is,  to  some  extent, 
intelligible  when  we  consider  how  frequently  the  muscles  sup- 
plied by  the  facial  nerve  participate  in  various  forms  of  move- 
ment (as  in  speaking,  in  expression,  in  mastication,  and  in 
respiration),  and  also  how  numerous  are  the  direct  and  reflex 
excitations,  which  constantly  affect  this  region.  All  degrees  of 
spasm  are  met  with,  from  physiological  contraction  to  abnormal 
spasm.  Under  the  influence  of  the  emotions  and  of  sudden  fits  of 
passion,  the  movements  of  the  face  ministering  to  expression  not 
unfrequently  attain  in  excitable  individuals  such  a  height,  that 
they  cannot  easily  be  distinguished  from  actual  spasm,  and 
when  such  movements  become  fixed  and  habitual,  they  already 
represent  true  spasm.  All  such  movements,  the  degree  and 
persistence  of  which  surpass  phj^siological  limits,  must  be 
classed  among  the  spasms  ;  the  same  is  true  of  all  muscular  con- 
tractions depending  on  purely  pathological  excitations.  We 
shall  here  consider  exclusively  the  more  or  less  independent 
spasms  occurring  in  the  region  of  distribution  of  the  facial 
nerve,  whilst  those  contractions  of  the  facial  muscles  which  con- 
stitute concomitant  symptoms  of  more  general  forms  of  convul- 
sion will  be  left  for  consideration  in  other  chapters  of  this  work. 

Spasms  of  the  facial  muscles  may  occur  on  one  or  on  both 
sides  ;  they  may  affect  a  single  muscle  or  all  those  supplied  by 
the  facial,  in  consequence  of  which  they  have  been  divided  into 
the  partial  and  the  diffused  forms,  and  it  is  advantageous  to 
consider  tliem  under  these  headings. 
VOL.  XL— 20 
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1.  Diffused  Spasm  of  the  Facial  Muscles,  True  Convulsive 
Tic. — This  represents  tlie  cliaracteristic  form  of  sijasm  of  the 
muscles  of  expression,  and  occurs  especially  in  the  clonic  form, 
which  is  by  far  the  most  frequent  and  important. 

In  such  cases  a  very  remarkable  type  of  disease  is  presented. 
There  is  a  continually  alternating  contraction  of  nearly  all  the 
facial  muscles  supplied  by  the  portio  dura,  a  series  of  spasms 
which  cannot  be  very  exactly  described.  There  is  an  unceasing 
and  unmeaning  contraction  of  the  facial  muscles,  causing 
grimaces,  which  are  the  more  striking  when,  as  in  most  unilat- 
eral cases,  the  other  half  of  the  face  is  at  absolute  rest.  Wink- 
ing of  the  eyes,  wrinkling  of  the  forehead,  contractions  of  the 
muscles  of  the  nose,  drawing  up  of  the  angle  of  the  mouth, 
movements  resembling  those  of  laughter,  follow  in  quick  succes- 
sion, or  appear  once  or  twice  as  clonic  spasms  ;  in  the  intervening 
periods,  a  few  tonic  and  more  persistent  contractions  of  particular 
muscles  are  observed  ;  finally,  the  whole  expression  of  the  face 
becomes  quieter,  a  few  twitches  occur,  and  there  follows  then  a 
longer  or  shorter  pause. 

In  these  attacks  the  muscles  are  not  all  equally  affected  in 
different  instances  ;  generally  the  spasms  are  confined  chiefly  to 
a  few  muscles,  such  as  the  orbicularis  palpebrarum,  the  levator 
labii  superioris  alseque  nasi,  the  zygomatici,  corrugator  super- 
cilii,  and  more  rarely  the  frontalis  or  the  platj^sma,  and  still  less 
frequently  the  muscles  of  the  ear.  I  do  not  find  that  in  any 
instance  movements  of  the  velum  palati  have  been  observed 
during  the  spasm,  nor  have  I  been  able  to  establish  the  occur- 
rence of  such  movements  in  the  cases  that  have  fallen  under  my 
notice. 

Facial  spasms  occur  in  paroxysms  of  variable  duration,  some- 
times lasting  only  a  few  seconds,  and  more  rarely  as  long  as  one 
or  two  minutes.  They  commence  with  a  fcAV  twitches,  which 
gradually  increase  in  energy  and  rapidity,  ultimately  lead  to 
one  or  two  tonic  contractions,  and  then  graduallj'-  again  subside. 
In  the  intervals  all  is  at  rest,  or  only  a  few  slight  contractions 
occur,  which  are  associated  with  any  reflex  or  voluntary  move- 
ments that  the  patient  may  happen  to  make.  The  frequency 
with  which  the  paroxysms  occur  varies  greatly ;    in  some 
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instances  only  from  three  to  ten  occur  in  twenty-four  hours, 
whilst  in  other  instances,  they  follow  each  other  so  rapidly  that 
there  are  from  twenty  to  forty  attacks  in  an  hour.  The  attacks 
do  not  always  cease,  even  during  the  night,  though  they  are 
then  less  frequent  (Oppolzer.)  They  often  come  on  without  any 
obvious  cause,  though  they  are  often  also  produced  by  definite 
causes,  as  by  speaking,  voluntary  movements,  closure  of  the 
eyes,  strong  impressions  of  light,  loud  sounds,  sensory  ii-ri- 
tations  of  the  face,  the  emotions  of  anger,  grief,  terror,  etc. 

The  spasms  do  not  always  occur  in  a  well-marked  attack,  but 
there  are  cases  in  which  twitchings  are  observed  here  and  there, 
that  only  undergo  variations  in  their  intensity  and  distribution  ; 
slighter  cases  are  also  met  with,  in  which  the  spasms  appear  to 
be  connected  only  with  definite  external  or  internal  causes  (irri- 
tation of  the  skin,  voluntary  excitations),  and  never  attain  a 
high  degree  of  development.  This  occurs  in  those  forms  of 
spasm  which  so  frequently  occur  as  a  consequence  of  well- 
marked  paralysis  of  the  facial  nerve. 

Notwithstanding  the  apparent  severity  of  the  disease,  the  in- 
fluence of  the  will  upon  the  affected  muscles  is  not  materially 
impaired  ;  the  free  action  of  the  facial  muscles  is  of  course  impos- 
sible during  the  ijaroxysm  itself,  but  the  patients  are  quite  able 
to  perform  all  voluntary  movements  in  the  intervals,  and  the 
movements  of  expression  do  not  then  appear  to  be  disturbed. 

In  many  instances  an  extension  of  the  convulsion  is  observed 
to  take  place  to  adjoining  muscular  regions  ;  the  muscles  of 
mastication  and  those  of  the  tongue  are  most  frequently  thus 
affected.  How  far  this  occurs  in  the  case  of  the  muscles  of  the 
eye,  the  implication  of  which  in  certain  cases,  according  to  the 
recent  physiological  investigations  of  Hitzig,  might  be  expected, 
we  are  ignorant,  since  the  spasmodic  closure  of  the  lids,  which  is 
usually  present,  renders  it  difficult  to  observe  them.  At  the 
height  of  the  attack,  the  muscles  of  the  neck  and  shoulders,  and 
even  of  the  arms,  are  often  spasmodically  afl'ected,  and  an  ex- 
tension of  the  convulsion  to  the  originally  unaffected  half  of  the 
face  may  often  be  observed.  In  this  form  of  spasm  all  sensory 
phenomena,  and  especially  pain,  are  so  constantly  absent  that 
in  contrast  to  tic  douloureux  it  is  often  termed  ''indolent  tic," 
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and  when  some  authors  refer  to  the  fearful  pain  accompanying 
spasm  of  the  muscles  of  expression,  it  is  obviously  consequent 
on  their  confounding  the  two  diseases.  This  mistake  may,  un- 
doubtedly, easily  be  made  in  those  cases  of  tic  douloureux 
which  are  accompanied  by  well  marked  reflex  spasm  of  the  facial 
muscles,  and  which  present  the  characters  of  convulsive  tic. 
Careful  observation  will,  however,  easily  show  that  in  such  cases 
a  primary  neuralgia  of  the  trigeminus  is  present,  and  that  severe 
pain  is  not  produced  by  the  contractions  of  the  facial  muscles. 
It  is  evident  that  these  and  other  sensory  disturbances  (anaes- 
thesia, formication,  etc.),  which  sometimes  accompany  spasms  of 
the  muscles  of  expression,  are  to  a  greater  or  less  degree  symp- 
toms of  an  accidental  nature. 

Vaso-motor  and  tropliic  'phenomena  have  scarcely  ever  been 
reported  amongst  the  concomitant  symptoms  of  this  form  of 
spasm  ;  at  all  events,  they  never  constitute  prominent  features. 
Since  the  view  that  the  facial  nerve  contains  no  vaso-motor  or 
trophic  fibres  may  now  be  regarded  as  erroneous,  the  conclusion 
is  admissible  that  the  pathological  conditions  leading  to  facial 
spasm  usually  attack  the  nerve  at  some  spot  where  no  vaso- 
motor fibres  exist.  The  reports  of  the  disease  are  also  silent  in 
regard  to  disturbances  of  secretion,  although  one  would  be  dis- 
posed to  expect  changes  in  the  salivary  secretion.  Bouvin 
mentions  a  case  in  which  a  remarkable  saline  taste  was  perceived 
in  the  mouth.  One  of  my  patients  perceived  a  roaring  in  the 
ear  during  the  attack,  and  in  another  case  a  ringing  in  the  ear 
was  experienced  during  the  contractions  (spasmodic  contraction 
of  the  stapedius  muscle  ?). 

The  electrical  excitahiUty  of  the  branches  of  the  facial  nerve, 
and  of  the  muscles  of  the  face,  undergo  no  remarkable  alteration. 
I  have,  indeed,  in  some  cases  found  it  to  be  both  quantitatively 
and  qualitatively  perfectly  normal. 

Pressure  points  are  only  discoverable  in  a  minority  of  the 
cases  in  this  diffused  and  clonic  form  of  facial  spasm  ;  the}'"  are 
more  frequent  in  the  cases  limited  to  the  orbicularis  palpebrarum, 
or  in  those  of  partial  spasm  of  this  muscle  (blej)harospasni)  ; 
but  inasmuch  as  this  may  pass  into  the  diffused  form  of  spasm 
of  the  facial  muscles,  pressure  points  may  also  be  present  in  the 
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latter  condition.  They  occur  in  every  brancli  of  the  trigeminus, 
in  the  skin  of  the  face,  and  in  the  cavity  of  the  mouth,  and  may 
be  divided  into  the  already  mentioned  categories  of  primary  and 
induced  pressure  points.  Eeniak  has  also  called  attention  to 
certain  points  in  the  cervical  region  of  the  spinal  column  (trans- 
verse processes  that  are  situated  at  the  level  of  the  different 
cervical  ganglia  of  the  sympathetic)  on  which,  when  pressure  is 
made,  or  to  which,  if  galvanic  treatment  be  applied,  arrest  of  the 
spasm  and  a  cure  may  be  effected.  He  associates  these  with 
sympathetic  nerve  fibres  distributed  to  the  arteries  at  the  base  of 
the  brain,  and  attributes  the  curative  effects  of  the  galvanic  cur- 
rent to  its  indirect  catalytic  action.  Similar  inhibitory  pressure 
points  effecting  arrest  of  the  spasm  may  sometimes  be  found  in 
more  remote  parts  of  the  body,  as  over  the  brachial  plexus,  the 
vertebral  column,  and  the  wrist,  and  no  pains  should  be  spared 
to  discover  them. 

Tonic  spasm  of  tlie  facial  muscles  presents  essentially  differ- 
ent features.  The  half  of  the  face  affected  exhibits  a  peculiar 
rigidity  ;  it  remains  at  rest  during  mimetic  movements  ;  the  fur- 
rows are  deeper ;  the  face  is  slightly  drawn  towards  the  affected 
side  ;  the  angle  of  the  mouth  is  distorted  ;  the  fissure  of  the  lid 
is  smaller,  and  the  eyebrow  is  drawn  upwards ;  mastication  is 
rendered  difiicult  upon  the  affected  side,  in  consequence  of  the 
deficient  mobility  of  the  cheeks  ;  a  disagreeable  sensation  of  ten- 
sion is  experienced  in  the  muscles  affected,  the  fixed  and  stif- 
fened condition  of  which  is  only  interrupted  occasionally  by 
sudden  twitchings  of  one  or  several  muscles.  Trismus  of  the 
same  side  often  accompanies  this  tonic  spasm  of  the  facial  mus- 
cles. If  the  spasm  affect  both  sides,  a  peculiar  and  characteris- 
tic aspect  is  presented  by  the  face,  Avhich  Konig  has  described  as 
constituting  a  striking  symptom  in  tetanus. 

The  reports  published  on  this  form  of  mimetic  spasm  of  the 
face  are  comparatively  few  in  number.  I  entertain  no  doubt, 
however,  that  most  of  these  cases  are  only  those  forms  of  muscu- 
lar contracture  which  so  commonly  occur  in  the  later  stages  of 
severe  facial  paralysis,  and  with  which  clonic  contractions  of  the 
facial  muscles  are  subsequently  so  often  associated.  A  few  cases, 
nevertheless,  are  due  to  other  and  unknown  causes. 
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The  etiology  of  spasm  of  the  facial  muscles  has  only  in  a  few 
cases  been  satisfactorily  ascertained. 

"YliQ  predisposition  to  it  is  also  not  very  common,  since  upon 
the  whole  it  is  a  rare  form  of  neurosis.  Men  are  somewhat  more 
frequently  affected  by  it  than  women.  Those  who  have  a  neuro- 
pathic diathesis  are  particularly  liable,  and  it  is  not  unfrequent- 
1}^  hereditary.    Anjemia,  chlorosis  and  hysteria  i)redispose  to  it. 

Catching  cold  is  one  of  the  most  frequent  direct  causes. 
There  are  many  examples  on  record  of  this,  and  it  is  the  usual 
cause  in  those  who  are  otherwise  healthy  and  robust ;  its  mode 
of  action  is  altogether  unknown.  Reflex  irritation  is  still  more 
important  as  a  cause  of  the  disease,  especially  such  as  proceeds  i 
from  the  fifth  pair  of  nerves.  Thus,  on  the  one  hand,  affections 
of  the  eyes,  such  as  various  forms  of  inflammation,  keratitis, 
ulceration,  wounds,  foreign  bodies,  ciliary  neuralgia,  etc.,  and,  on 
the  other  hand,  affections  of  the  jaws  and  teeth,  caries  of  the  teeth, 
ulcerations  in  the  mouth,  periostitis,  parulis,  etc.,  are  the  most 
frequent  exciting  causes  of  such  spasms,  which  then  for  the  most 
part  begin  as  partial  spasms,  and  gradually,  in  predisposed  per- 
sons, or,  in  cases  where  the  irritation  is  continuous,  become  dif- 
fused spasms.  Injuries  of  the  face  and  temples,  as  well  as  tri- 
geminal neuralgise,  have  also  been  observed  to  constitute  causes 
of  the  affection,  and  it  is  especially  those  severe  so-called  convul- 
sive forms  of  trigeminal  neuralgia,  particularly  described  by 
Trousseau  as  tic  douloureux^  which  often  j)resent  an  exquisite  pic- 
ture of  mimetic  facial  spasm.  Reflex  convulsive  tic  has  often 
also  been  observed  as  a  consequence  of  irritation  of  more  remote 
nerve  regions,  as  in  cases  of  uterine  disease,  worms  in  the  intes- 
tinal canal,  etc.  According  to  Remak,  cervico-brachial  neuritis 
is  often  a  point  of  origin  for  this  form  of  spasms. 

Direct  Irritation  of  the  Facial  Nerve  in  its  peripheric  course 
at  the  base  of  the  brain,  or  in  the  temporal  bone,  is  rarely  the 
cause  of  the  disease  ;  occasionally,  however,  it  has  been  observed 
as  a  result  of  tumors  at  the  base  of  the  skull,  and  in  caries  of  the 
temporal  bone  ;  in  such  cases  it  is  important  to  notice  carefully 
whether  the  contractions  are  tonic  or  clonic. 

Irritation  of  the  facial  in  its  central  course,  and  of  the  facial 
nucleus,  in  the  anterior  lobe  of  the  cerebrum  itself,  is  not  unfre- 
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qiiently  the  cause  of  spasms  of  tlie  facial  muscles  in  cerebral  dis- 
eases, as  is  sufficiently  demonstrated  in  cases  of  abscess  of  the 
brain,  cerebral  tumor,  and  apoplexy.  The  interesting  observa- 
tions of  Wernher  and  Hitzig,  as  well  as  case  5  of  those  reported 
by  Debrou,  are  especially  important  in  this  point  of  view,  and 
show  that,  with  pathological  conditions  of  irritation  near  the 
"facial  nucleus,"  clonic  spasms  occur  in  the  muscles  supplied 
by  the  facial  nerve.  The  question  arises  whether  many  cases  of 
the  so-called  idiopathic  spasm  of  the  facial  muscles  do  not  arise 
from  palpable  or  impalpable  disease  of  this  facial  nucleus,  a  ques- 
tion the  reply  to  which  is  of  the  greatest  importance  in  determin- 
ing the  point  to  which  therapeutic  agents  should  be  applied. 

Facial  spasms  caused  hj  2^sycMcal  conditions,  such  as  anger, 
fear,  and  other  mental  stimuli,  may  perhaps  be  associated  with 
the  foregoing.  On  the  other  hand,  the  .  facial  contractions  that 
occur  in  consequence  of  severe  facial  paralyses,  are  perhaps  ref- 
erable to  abnormal  excitability  in  the  reflex  organ  of  the  facial 
situated  in  the  medulla  oblongata,  as  Hitzig  has  endeavored  to 
demonstrate :  whilst  the  contractures  of  the  facial  muscles,  that 
very  commonly  occur  after  such  paralyses,  possess  only  a  mus- 
cular origin. 

Mimetic  facial  spasms  often  develop  without  any  obvious 
cause,  and,  after  rising  to  a  certain  degree  of  intensity,  become 
habitual. 

Lastly,  it  is  here  only  necessary  to  mention  that  facial  spasm 
not  unfrequently  occurs  as  a  secondary  symptom  of  the  various 
forms  of  general  spasms,  as  in  epilepsy,  eclampsia,  chorea,  te- 
tanus, etc. 

The  course  of  the  disease  is  extremely  uncertain  and  irreg- 
ular, sometimes  steadily  improving  or  progressing  in  intensity, 
sometimes  presenting  many  remissions  and  exacerbations.  Re- 
lapses are  very  common.  The  duration  of  the  disease  is  very 
variable ;  occasionally,  but  rarely,  it  lasts  only  a  few  days  or 
weeks:  generally,  however,  it  is  exti-emely  chronic,  persisting 
for  months  or  years,  and  continuing,  in  some  cases,  even  through- 
out life.  In  regard  to  the  ultimate  issue  of  the  disease,  recovery 
is  unusual,  whilst  partial  recovery  with  strong  disposition  to 
relapses  is  more  common.  Not  unfrequently  the  affection  becomes 
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habitual  and  persistent,  wliile  tlie  primary  disease  may  of  coarse 
often  lead  to  still  worse  results. 

The  diagnosis  of  this  form  of  spasms  offers  few  difficulties  in 
practice,  since  the  disturbances  which  characterize  it  are  of  a 
very  remarkable  nature ;  it  is  only  in  cases  of  tonic  contraction 
of  the  facial  muscles  that  care  must  be  taken  to  avoid  mistaking 
it  for  facial  paralysis,  which  may  easily  be  avoided  b}^  a  little 
attention.  It  is  much  more  important  and  more  difficult  to  deter- 
mine the  seat  and  the  true  cause  of  the  affection,  since  even  with 
the  most  careful  investigation  and  the  greatest  acuteness,  it  is 
not  always  easy  to  ascertain  whether  the  disease  is  due  to  per- 
ipheral irritation  or  to  disease  of  the  central  nervous  system ; 
whether  it  has  its  origin  in  reflex  excitation,  and  if  so,  what  is 
the  position  of  that  irritation  ;  it  is  unnecessary  to  pursue  this 
subject  in  further  detail. 

The  prognosis  is  sufficiently  clear  from  what  has  been  said  in 
regard  to  the  causes  and  the  course  of  the  disease  ;  it  is  onlj^  dis- 
tinctly favorable  in  those  cases  where  there  is  a  distinct  and 
easily  removable  reflex  irritation  ;  in  most  cases  it  is  doubtful, 
and  in  some  forms,  especially  in  those  that  have  become  chronic, 
it  is  decidedly  unfavorable ;  even  in  these  cases,  however,  a  per- 
fect cure  is  sometimes  obtained  (Remak).  The  nature  of  the 
primary  disease  of  course  influences  materially  the  prognosis. 

The  treatment  of  mimetic  facial  spasms  is  one  of  the  most 
thankless  problems  of  medical  practice.  However  slight  and 
free  from  danger  the  disease  may  appear,  it  still  often  bids  defi- 
ance to  all  conceivable  remedial  measures. 

The  first  therapeutic  means  to  be  adopted  must  obviously  be 
those  which  may  effect  the  removal  of  the  cause  of  the  disease. 
In  recent  rheumatic  cases  energetic  diaphoretics,  vapor  baths,  and 
derivatives  may  be  tried  ;  but  where  the  spasm  is  reflex,  an 
attempt  should  obviously  first  be  made  to  remove  the  sensory 
irritation  by  treatment  of  any  present  ophthalmic  affection,  by  the 
extraction  of  teeth,  by  the  cure  of  ulcers,  etc.  Neurotomy  of  the 
affected  sensory  nerves,  especially  of  the  supra- orbital,  may  be 
undertaken,  and  brilliant  results  have  often  been  obtained  by 
this  means.  If  it  be  a  symptomatic  affection,  the  cerebral  lesion 
must  be  treated. 
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Eledricity  is  at  present  the  lest  direct  means  of  treatment, 
but  I  am  unable  to  agree  Avitli  Benedict  that  it  lias  a  favorable 
action  in  recent  cases,  and  an  unfavorable  one  in  clironic  ones, 
for  I  have  in  many  quite  recent  cases  tried  without  effect  all  con- 
ceivable electro-therapeutic  means,  and  it  has  often  appeared  to 
me  that  a  certain  duration  of  the  disease  is  favorable  for  the 
action  of  electricity.  The  information  we  at  present  possess  is 
insufficient  to  determine  this  point,  but  on  the  other  hand,  the 
numerous  favorable  accounts  that  have  been  reported  render  it 
expedient  to  employ  electricity,  though  perhaps  in  different 
ways  in  different  cases.  The  following  methods  of  application 
may  be  tried  :  the  anode  may  be  kept  applied  (stabile),  with  an 
increasing  and  then  diminishing  strength  of  current,  on  the  plex- 
us anserinus  or  behind  the  ear ;  a  descending  stabile  galvanic 
current  may  be  passed  from  the  nerve  to  the  muscles ;  voltaic 
alternatives  niay  be  applied  to  the  several  branches  of  the  nerve 
(Benedict)  ;  galvanic  currents  may  be  passed  transversely 
through  the  mastoid  processes,  and  perhaps  also  direct  treatment 
may  be  applied  in  the  neighborhood  of  the  facial  nucleus  in  the 
parietal  region  ;  in  forms  dependent  on  central  disease,  galvaniz- 
ation of  the  sympathetic  nerve  in  the  neck  may  be  practised, 
with  special  regard  to  those  ganglia  which  modify  the  spasm 
when  pressure  is  applied  to  them  ;  galvanic  treatment  (the  anode 
being  used)  may  in  appropriate  cases  be  applied  with  good 
results  to  the  pressure  points  (Hemak)  ;  lastly,  progressively  in- 
creasing faradic  currents  may  be  applied  to  the  nerve  with  spe- 
cial benefit  (Frommhold).  All  these  methods  should  be  applied 
with  energy  and  perseverance,  and  even  then  they  often  fail. 

The  subcutaneous  injection  of  morphia  is  one  of  the  most  im- 
portant means  of  applying  narcotics ;  it  should  be  introduced 
in  the  vicinity  of  any  pressure  points  that  may  be  present,  or 
into  the  skin  of  the  temples.  Good  results  have  been  obtained 
by  means  of  injections  of  woorara,  atropine  and  strychnine,  and 
also  from  the  inhalation  of  chloroform,  or  its  application  on  wool 
to  the  plexus  anserinus. 

It  is  often  necessary  to  employ  nervines^  such  as  arsenic, 
oxide  and  valerianate  of  zinc,  nitrate  of  silver,  assafcetida,  va- 
lerian, etc.    All  that  was  said  in  regard  to  them  under  the  head 
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of  tlie  general  treatment  of  spasms  applies  here,  but  it  is  impos- 
sible to  give  any  precise  indications  for  tlieir  use. 

Strong  exertion  of  the  will  appears  to  be  occasionally  effective 
in  curing  the  disease,  as  is  shown  by  a  case  recorded  by  von 
Graefe,  in  which  a  girl  was  cured  of  her  blej)harospasni  by  order- 
ing her  to  get  up  on  and  down  from  a  chah-  several  times  in  suc- 
cession, a  procedure  which  made  it  necessary  for  her  to  open  her 
spasmodically  closed  eyes. 

The  neurotomy  of  sensory  nerms,  especially  of  the  supra- 
orbital, often  appears  to  be  followed  by  good  results,  even  where 
no  reflex  irritation  proceeds  from  those  nerves  (Romberg,  von 
Graefe),  and  this  operation  being  comparatively  harmless,  may 
be  performed  in  doubtful  cases,  even  though  it  often  proves  un- 
successful. Is  it  possible  that  its  occasional  success  is  referable 
to  centripetal  action,  and  can  be  placed  in  the  same  category 
with  strong  irritants  applied  to  the  skin  ? 

Section  of  the  facial  nerve  itself  has  only  been  ventured  upon 
in  a  few  cases,  on  account  of  the  unavoidable  paralj^sis  that  suc- 
ceeds the  operation.  Delevieleuse  has  performed  it  on  both 
sides,  though  only  with  partial  success.  The  motility  returned 
— so  it  is  reported, — soon  after  the  operation  ( ? ).  Firm  j)res- 
sure  upon  the  trunk  of  the  facial  must  be  applied  with  great 
caution. 

Dieffenbach,  in  a  very  obstinate  case,  divided  subcutaneously 
most  of  the  muscles  affected  with  cramp,  and  thus  obtained  a 
very  favorable  result. 

2.  Spasms  of  Isolated  Facial  Muscles. 

Isolated  muscles  of  the  face  on  one  or  both  sides  are  not  un- 
frequently  affected  by  spasm,  though  it  must  also  be  admitted 
that  in  diffuse  facial  spasm  particular  muscles  only  may  contract 
at  any  given  moment.  It  is  characteristic  of  partial  spasm  that 
it  is  always  limited  to  the  same  muscles  ;  thus,  for  example,  par- 
tial contraction  may  occur  from  time  to  time  in  the  zj^gomatici 
and  the  adjoining  muscles,  causing  the  face  of  the  patient  to  be 
distorted  with  convulsive  QmWe^  {risus  sardonicus)\  or  spasmodic 
contraction  may  take  place  at  intervals  in  the  corrugator  super- 
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cilii,  ortliealse  nasi  and  upper  lip  of  one  side  may  tremble  convul- 
sively, or  tlie  ears  may  exhibit  lively  and  unwonted  movements  in 
consequence  of  spasmodic  contractions  with  or  without  coinci- 
dent contractions  of  the  occipito-frontalis  (Romberg,  Hoppe). 
Partial  cramps  limited  to  muscles  surrounding  the  eyes  are  by 
far  the  commonest  of  these  affections,  and  we  must  devote  a  short 
section  to  a  description  of  these  "  palpebral  spasms,"  since  they 
are  of  great  practical  importance  both  on  account  of  their  fre- 
quency and  on  account  of  the  remarkable  distortions  which  they 
produce. 

A  large  number  of  very  remarkable  cases  of  tonic  spasm  of 
tlie  lids  [hlepJiarospasm)  have  been  recorded,  and  we  are  joartic- 
ularl}^  indebted  to  von  Graefe  for  great  advances  in  our  knowl- 
edge of  its  pathology  and  treatment. 

B}^  this  term  is  understood  a  tonic  contraction  of  the  orbicularis 
palpebrarum,  appearing  in  paroxysms  of  variable  duration.  The 
closure  of  the  lids  may  be  either  intermittent  or  persistent,  the 
several  attacks  may  last  for  a  few  minutes  or  for  hours,  or  they 
may  even  extend  over  weeks  and  months,  so  that  the  patient  may 
be  regarded  as  completely  blind.  No  description  can  exhaust 
the  bizarre  forms  of  contraction  often  presented  by  this  affection, 
for  the  sudden  closure  of  the  eyes  is  accompanied  by  many 
grimaces,  caused  by  contraction  of  the  antagonistic  muscles, 
which  attempt  in  vain  to  remove  the  compulsory  blindness  by 
opening  the  lids.  The  attacks  may  be  induced  by  many  circum- 
stances, the  most  frequent  being  the  action  of  light,  straining  of 
the  eyes,  firm  closure  of  the  lids  or  the  attempts  to  open  them 
forcibly,  loud  sounds  and  mental  excitation.  They  often  super- 
vene quite  suddenly,  the  lids  becoming  suddenly  closed,  and  re- 
maining in  that  condition  for  a  variable  period  ;  they  not  unfre- 
quently  open  again  with  equal  suddenness  when  pressure  is 
made  on  definite  points,  the  lids  separating  as  though  by  action 
of  a  secret  spring. 

It  is  in  this  form  of  spasm  that  the  pressure  points  which  are 
capable  of  inhibiting  spasm  have  been  recognized  and  studied. 
They  are  often  easily  and  at  once  discovered,  and  in  some  in- 
stances the  patient  has  even  found  them  out  himself,  and  has 
employed  them  for  the  instantaneous  removal  of  the  spasm.  In 
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other  instances  tliey  are  only  to  be  discovered  after  tedious  and 
protracted  searcliing,  and  are  then  sometimes  found  in  quite  un- 
expected parts  of  the  body.  Strong  pressure  exerted  upon  these 
points  speedily  removes  the  spasm,  and,  in  some  instances,  quite 
suddenly,  so  that  the  lids  open  as  by  a  sjDring.  For  the  most 
part  the  inhibitory  action  of  the  pressure  on  the  spasm  continues 
for  some  time  ;  less  frequently  it  only  lasts  as  long  as  the  pres- 
sure is  applied,  the  contraction  returning  as  soon  as  it  is  re- 
moved. Such  j)ressure  points  are  of  course  found  most  frequent- 
ly in  the  region  of  distribution  of  the  trigeminus,  and  the}"  must 
be  distinguished  from  the  well-known  " painful  points"  of  Val- 
leix,  which  are  present  in  neuralgia  ;  such  a  pressure  point  is 
often  situated  at  the  foramen  supra-orbitale,  but  they  have  also 
been  found  along  other  branches  of  the  trigeminus,  as  on  the 
skin  of  the  face,  the  gums,  the  fauces,  the  malar  bone,  and  the 
mastoid  process.  If  they  are  not  found  at  these  points  they  may 
be  sought  for  over  the  spines  and  transverse  processes  of  the  cer- 
vical vertebrae,  over  the  sympathetic,  over  the  brachial  plexus, 
in  the  wrist,  etc.  In  many  instances  there  are  several  or  even 
numerous  pressure  points,  whilst  in  others  they  are  completely 
absent.  In  the  latter  case  arrest  of  the  contraction  may  be 
effected  by  the  action  of  the  galvanic  current  at  definite  points 
(Remak).  The  distinction  between  primary  and  induced,  or 
secondary,  pressure  points,  which  has  been  estabhshed  by  von 
Graefe,  should  be  borne  in  mind. 

It  need  scarcely  be  remarked  that  this  form  of  spasm  is 
extremely  annoying  to  the  patient,  the  immediate  consequence 
of  the  closure  of  the  lids  being  the  periodic  or  persistent  aboli- 
tion of  the  power  of  vision.  Coincidently  with  this  there  is  a 
high  degree  of  photophobia,  pain  in  the  eye  and  forehead,  and 
the  general  features  of  the  primary  ophthalmic  affection.  Pain 
as  well  as  all  kinds  of  nervous  disturbance  in  very  various  parts 
of  the  body  may  be  experienced. 

In  the  larger  number  of  cases  blepharospasm  is  of  reflex  origin, 
and  the  fibres  of  the  fifth  pair  distributed  to  the  eye  appear  to 
be  the  chief  conductors  of  the  reflex  irritation.  Amongst  the 
commonest  causes  are  all  the  various  inflammations  of  the  eye, 
especially  scrofulous,  herpetic,  and  ulcerative  inflammations  of 
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tlie  conjunctiva  and  of  the  cornea,  wounds  of  tlie  eyes,  tlie 
entrance  of  foreign  bodies,  pliotopliobia,  and  supra-orbital 
neuralgia. 

Blepharospasm  has  also  been  observed  as  a  consequence  of 
ulceration  in  the  mouth  and  throat,  of  carious  teeth,  and  of 
neuralgia  of  the  different  branches  of  the  fifth,  and  the  existence 
of  pressure  points  in  remote  parts  of  the  body  seems  to  show  that 
blepharospasm  ma}'-  be  arrested  in  a  reflex  manner  through 
other  nerves.  That  the  spasm  is  in  such  cases  almost  always 
either  originally  bilateral  or  that  it  becomes  so  in  course  of  time, 
is  attributable,  apart  from  the  law  of  reflex  symmetry,  to  the 
commonly  associated  physiological  action  (as  well  as  to  the 
preformed  anatomical  connection  ?)  of  the  two  orbicnlares. 

In  the  treatment  of  this  form  of  spasm  attention  to  the 
causal  indications  is  of  the  utmost  importance,  and  the  greater 
number  of  the  cases  recover  as  soon  as  the  inflammation  of  the 
eye,  or  the  trigeminal  neuralgia  which  has  produced  them,  is 
removed,  or  after  the  extraction  of  foreign  bodies  ;  at  the  same 
time,  the  study  of  the  pressure  points  is  of  mnch  importance  in 
the  treatment  of  blepharospasm,  and  extraordinary  cures  have 
been  obtained  both  by  neurotomy  of  the  affected  nerve  trunks 
(von  Graefe),  and  by  the  action  of  the  galvanic  current  (stabile 
anode,  E-emak).  Neurotomy  of  the  supra-orbital  nerve  has  also 
been  followed  by  brilliant  results  in  this  form  of  spasm,  and  a 
strong  indication  for  the  operation  is  afforded  by  the  removal  of 
tlie  spasm  when  pressure  is  made  npon  the  supra-orbital  fora- 
men ;  it  should  not,  however,  be  undertaken  till  other  means 
have  been  tried  and  have  proved  ineffective. 

Amongst  other  measures,  the  subcutaneous  injection  of 
morphia,  which  should  be  performed  either  in  the  neighborhood 
of  the  pressure  points,  or  in  the  temples,  deserves  mention. 
Atropine  and  belladonna  also  constitute  good  palliatives, 
though  usually  the  beneficial  effects  are  not  experienced  until 
manifestations  of  belladonna  narcosis  appear. 

Galvanic  treatment  should  be  especially  applied  to  the 
pressure  points,  but  may  also,  in  appropriate  cases,  be  applied  to 
the  eye  itself,  or  to  the  supra-orbital  nerve  ;  and  the  remarkable 
results  obtained  by  Remak  from  galvanization  of  the  cervical 
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portion  of  the  sympathetic  nerve,  should  be  borne  in  mind.  Tlie 
methods  described  above,  as  applicable  to  convulsive  tic,  may 
also  be  practised. 

Von  Graefe  strongly  recommends  the  methodic  plunging  of 
the  face  into  cold  water,  for  the  cure  of  the  blepharospasm 
which  so  often  follows  keratitis  in  children.  Cold  or  warm  com- 
presses, narcotic  fomentations  and  cataplasms  to  the  eye  may 
occasionally  prove  beneficial.  Little  good  can  be  anticipated 
from  pressure  methodically  applied  to  the  facial,  at  the  stylo- 
mastoid foramen,  and  Sir  Charles  Bell  has  strongly  protested 
against  section  of  the  facial  nerve ;  at  any  rate,  the  operation 
should  only  be  resorted  to  in  the  most  extreme  cases. 

Clonic  Contraction  of  the  Lids — Spasmus  Nictitans- 
Nictitatio — differs  only  in  form,  and  but  little  in  its  nature, 
fi-om  tonic  contraction  of  the  eyelids.  It  consists  in  a  convulsive 
blinking,  or  alternate  closure  and  opening  of  the  eyelids,  caused 
by  clonic  spasm  of  the  orbicularis  palpebrarum,  in  which  other 
neighboring  muscles  (as  the  corrugator  supercilii,  occipito-fi'on- 
talis,  and  zygomatic!)  more  or  less  extensively  participate  ;  many 
men  exhibit  them  in  a  slight  degree  when  any  unusual  stimulus, 
such  as  a  bright  light,  the  reflection  of  the  sun,  &c. ,  strikes  the 
eye,  and  when  they  are  in  a  state  of  nervousness  or  are  affected  by 
any  mental  emotion.  In  the  higher  degrees  this  form  of  sjaasms 
becomes  an  extremely  annojdng  affection.  It  may  occur  spon- 
taneously, but  is  often  associated  with  tonic  contractions  of  the 
lids,  so  that  the  clonic  contractions  introduce  and  terminate 
the  attacks  of  tonic  convulsion. 

This  form  of  spasms  is  also  in  most  instances  of  reflex  origin, 
and  is  in  this  respect  quite  analogous  to  blepharospasm.  It 
would  be  a  mere  repetition  of  what  has  alread}^  been  said  in 
regard  to  tonic  contraction  of  the  lids,  were  we  to  repeat  in 
regard  to  nictitation  what  has  been  already  stated  concerning 
reflex  irritation,  pressure  points,  and  the  paroxysms  in  blepharo- 
spasm; why  in  some  individuals  a  tonic  contraction  of  the  lids 
occurs,  whilst  in  others,  apparently  exposed  to  similar  condi- 
tions, the  contractions  of  the  lids  are  clonic,  we  are  entirely 
ignorant ;  all  that  can  be  said  upon  the  point  is  a  pure  matter  of 
opinion. 
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The  treatment  of  spasmus  nictitans  must  be  conducted  upon 
the  same  principles  as  those  which  guide  us  in  the  treatment  of 
blepharospasm. 

c.  Spasm  of  tlie  Muscles  SiLpplied  ly  tlie  Hypoglossal 
Nerne. — Lingual  Spasm. 

Romberg,  loc.  cit.  p.  387. 

An  independent  isolated  spasm  of  the  muscles  of  the  tongue 
supplied  by  the  hypoglossal  nerve  is  of  extreme  rarity,  but  on 
the  other  hand  it  is  a  very  frequent  concomitant  symptom  of 
various  sensory  and  motor  neuroses. 

Lingual  spasm  appears  as  a  restless,  rolling  movement  of  the 
tongue,  or  as  a  rapid  protrusion  and  retraction  of  the  organ,  or 
as  a  convulsive  protrusion  ;  in  short,  as  a  rapid  and  irregular 
succession  of  all  the  movements  of  which  the  tongue  is  capable. 
It  may  also  appear  as  a  tonic  contraction  of  one  or  other  mus- 
cular fasciculi,  so  that  the  tongue  is  kept  for  a  variable  period 
in  some  abnormal  and  bizarre  position,  or  it  may  appear  in  the 
form  of  separate  short  contractions  of  the  whole  tongue,  or 
lastly,  in  the  form  of  fibrillar  contractions  of  the  lingual  muscles. 

Numerous  cases  have  been  reported  which  demonstrate  that 
lingual  spasm  occurs  occasionally  in  meningitis  and  other  forms 
of  cerebral  disease  (irritation  of  the  hypoglossal  centre  in  the 
anterior  lobe  of  the  cerebrum,  or  of  the  hypoglossal  nucleus  in 
the  medulla  oblongata?);  that  it  is  also  a  very  common  symptom 
in  all  forms  of  general  convulsions  (in  hysterical  convulsions, 
chorea,  epilepsy,  and  eclampsia)  ;  that  it  not  unfrequently 
accompanies  trismus,  spasm  of  the  facial  muscles  and  stuttering; 
that  it  may  be  a  reflex  symptom  in  trigeminal  neuralgia,  espe- 
cially of  the  third  branch  of  the  fifth  (Komberg),  in  caries  of  the 
teeth  and  ulceration  of  the  gums  (Mitchell),  in  progressive  mus- 
cular atrophy  and  in  bulbar  paralysis,  in  which  affection  it  com- 
monly presents  the  form  of  fibrillar  contractions.  In  regard  to 
all  these  forms  of  lingual  spasm,  the  more  important  points  have 
been  noted  in  the  different  sections  of  this  work  devoted  to  the 
description  of  the  above-mentioned  forms  of  disease.    We  do 
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not  possess  at  the  present  time  sufficient  information  to  enable 
US  to  give  an  account  of  tlie  symj^toms  of  independent  lingual 
spasm  or  of  its  treatment,  and  it  is  very  desirable  that  cases  of 
the  kind  should  be  reported.  I  have  recently  seen  a  case  in  a 
girl,  who  suffered  in  addition  from  peculiar  hallucinations,  and 
in  whom  it  occurred  quite  indeioendently  and  in  an  isolated 
manner  in  the  form  of  a  frequent  protrusion  of  the  tongue  and 
of  an  uncommonly  rapid  protrusion  and  retraction  of  the  whole 
organ. 

d.  Spasm  of  the  Muscles  Supplied  by  the  liermis  Accessorius 
{Torticollis. — Tic  Rotatoire. — NicTilirampf^  etc.). 

See  the  treatises  of  Romberg,  Hasse,  A.  Eiileiiburg,  M.  Rosenthal ;  Benedict,  ISTerven-  ^ 
pathol.  etc.  IQIL—Duchenne,  Electiis.  localisee.  11.  edit,  1861,  p.  88S  fP.—  i 
Beard  and  Rockwell,  Medic,  electricity,  p.  461. — Stromeyer,  Beitr.  z.  ojDerat.  j 
Ortliopad.  1838,  p.  128. — Ebert,  das  krampfh.  Kopfnicken  der  Kinder.  Annal. 
d.  Charitg,  1850.   Bd.  1. — G.  Hirscli.  kliu.  Fragmente.  I.  1857. — Leconest, 
Torticollis  intermittent.   Union  mC-d.  1861    No.  67. — Anwendung  des 
Gliiheisens  bei  Kriimpfcn,  etc.  Berl.  kliu.  Wocli.  1873.    No.  37—39,  (Sitz.  d. 
Niederrhein.  Ges.  in  Bonn.)— For  reports  of  cases,  see  C.  Bell,  1.  c.  pp.  342-359 
(German  translation). — Schiltzenberger,  Gaz.  med.  de  Strasb.  1867,  No.  9. — Mor- 
gan, Lancet,  1867,  Aug.  3. — Delstanche,  Presse  med.  1867,  No.  15. — Foumiei; 
Th&se  de  Strasb.  1870,  etc.— Stick,  D.  Arch.  f.  klin.  Med.  Bd.  XI.  p.  524. 

The  not  unfrequent  cases  of  spasms  included  in  this  category 
implicate  the  sterno-cleido- mastoid  and  trapezius  muscles. 
These  muscles  may  be  affected  separately  or  both  together  ;  the 
spasm  may  be  uni-  or  bilateral,  and  they  may  occur  either  in  the 
clonic  or  in  the  tonic  form,  or  they  may  assume  the  form  of  a 
persistent  contracture  of  these  muscles. 

1.  Clonic  Spasm  of  the  Muscles  Supplied  hy  the  Accessorius. 

With  unilateral  affection  of  the  stemo -cleido- mastoid  the 
head  is  moved  convulsively  backwards  and  to  one  side  in  a  very 
characteristic  manner  (the  chin  is  turned  towards  the  opposite 
side  and  raised,  the  occiput  is  drawn  backwards,  the  ear  and 
mastoid  process  apj)roximated  to  the  clavicle  of  the  same  side ; 
these  movements,  like  those  accompanying  most  of  the  forms  of 
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spasms  that  we  sliall  now  proceed  to  describe,  may  best  be  simu- 
lated by  local  faradisation  of  tlie  muscles  affected,  and  a  precise 
study  of  the  movements  and  positions  that  may  be  thus  pro- 
duced materially  facilitates  tlie  diagnosis  of  such  forms  of 
local  convulsions).  This  is  a  form  of  the  tic  rotatoire  of  the 
French,  which,  however,  may  also  be  produced  by  many  other 
muscles  which  aid  in  the  rotation  of  the  head. 

IE  the  trapezius  be  alone  spasmodically  affected,  the  head  is 
drawn  backwards  and  towards  the  affected  side  without  rotation 
of  the  chin  ;  at  the  same  time  the  shoulder  is  raised,  the  scapula 
is  approximated  to  the  vertebral  column,  and,  according  to  what 
particular  fasciculi  of  the  muscle  are  chiefly  affected,  it  is 
more  or  less  rotated  on  its  axis.  The  head  is  sometimes  drawn 
backwards  with  great  force,  so  that  the  occiput  and  shoulder 
almost  touch. 

If  both  the  muscles  of  one  side  are  coincidently  affected, 
the  two  movements  are  combined,  or  alternate  with  one  another  ; 
and  the  appearance  presented  will  vary  according  to  the  prepon- 
derance of  the  action  of  one  or  the  other  muscle.    In  bilateral 
spasm  of  the  muscles  supplied  by  the  accessorius,  the  head  is, 
for  the  most  part,  drawn  alternately  from  one  to  the  other  side  ; 
the  chin  is  moved  more  or  less  quickly  to  one  side  or  the  other. 
More  rarely  a  precisely  synchronous  contraction  of  the  muscles 
of  both  sides  is  observed,  which  is  in  such  cases  usually  limited  to^ 
the  mastoidei,  in  consequence  of  which  an  alternate  elevation  and' 
depression  of  the  chin  (nodding)  occurs  with  a  more  or  less  rapid: 
tempo.   To  this  belong  the  nodding  movements,  chiefly  observed- 
in  children,  in  which  the  head  makes,  with  greater  or  less  rapid- 
ity, a  great  number  of  regular  nodding  movements.   I  think,  how- 
ever, that  it  is  doubtful  whether  these  movements  are  not  chieflj^ 
caused  by  other  cervical  muscles. 

All  these  contractions  occur,  for  the  most  part,  in  paroxysms- 
of  variable  duration,  often  lasting  for  a  day,  and  not  unfre- 
quently  coming  on  with  such  frightful  vehemence  that  the  head  is 
tossed  to  and  fro  with  great  force,  making  the  life  of  the  patient 
miserable.  In  some  instances  the  spasm  is  observed  to  be  almost 
continuous ;  sleep,  however,  usually  brings  rest,  though  this  is 
often  prevented  or  delayed.    Various  circumstances-  induce  the- 
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paroxysms,  sucli  as  walking,  talking,  mental  excitation,  etc.; 
and  tlieir  intensity  is  regularly  increased  when  the  patient  is 
conscious  of  being  observed,  or  is  nervous. 

At  the  height  of  the  paroxysm,  more  or  less  numerous  adjoin- 
ing, or  more  remote,  muscles  are  frequently  affected  ;  as,  for 
instance,  those  of  expression  and  mastication,  those  of  the  eye, 
shoulder  and  upper  arm.  In  many  instances  the  spasm  of  the 
muscles  supplied  by  the  accessorius  is  only  a  symptom  of 
spasms  affecting  many  groups  of  muscles. 

Amongst  the  sensory  'plienomena,  that  which  is  most  fre- 
quently inentioned  is  a  painful  state  of  exhaustion  in  the  mus- 
cles affected  with  spasm.  Pain,  also,  is  not  unfrequently 
complained  of  in  the  neck  and  occiput,  in  the  shoulder  and  arm  ; 
and  there  is  sometimes,  also,  formication  in  the  skin  of  the 
arms.  Pressure  points  are  rarely  present ;  if  present,  they  are 
generally  found  in  the  trunk  of  the  accessorius  itself,  in  the 
brachial  plexus,  and  in  the  vertebral  column,  but  tliey  niaj''  also 
be  sought  for  in  the  affected  muscles.  In  the  higher  degrees  of 
the  disease  remarkable  sequelae  are  observed,  amongst  which 
disturbances  of  mastication,  of  speech,  and  of  sleep  may  be 
sj)ecially  mentioned.  The  depressing  action  of  this  tormenting 
affection  on  the  psychical  faculties  is  not  to  be  under-estimated. 

The  disease  usuall}^  develops  quite  gradually,  the  more  serious 
forms  rarely  supervening  suddenly ;  when  moderate,  tlie  affec- 
tion may  long  remain  unchanged,  and  recovery  may  even  take 
place.  Usually,  however,  it  increases  in  intensity  until  it  attains 
an  almost  unbearable  violence. 

The  terminations  of  this  form  of  spasms  may  be  manifold : 
recovery  may  take  place,  but  this  is  a  comparatively  rare  termi- 
nation ;  or  the  spasms  may  become  habitual,  or  ihQj  may  pass 
into  more  or  less  severe  forms  of  convulsion,  such  as  epilepsy  ; 
or,  lastly,  they  may  terminate  in  paralysis.  Which  of  these 
conditions  shall  occur  depends  on  the  nature  of  the  cause. 

The  etiology  of  clonic  spasms  of  the  muscles  supplied  by 
the  accessorius  still  remains,  in  many  points,  obscure.  It  can 
seldom  be  stated  at  what  point  of  the  accessory  nerve,  in  its 
course  through  the  spinal  cord,  medulla  oblongata,  or  brain,  the 
morbid  stimulus  acts  ;  this  only  we  know,  from  the  cases  that 
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have  been  put  on  record,  that  the  irritation  producing  the  spasm 
may  affect  the  nerve  in  very  different  parts  of  its  course.  Thus, 
this  form  of  spasms  has  been  observed  in  various  diseases  of  the 
central  nervous  system  (tumors  of  the  brain  and  spinal  cord, 
softening  of  these  parts,  meningitis,  etc.) ;  in  injuries  of  the  skull 
and  neck  ;  in  diseases  of  the  vertebral  column  in  the  cervical 
region  (caries,  periostitis,  and  tumors),  in  which  case  we  must 
suppose  a  pathological  irritation  of  the  spinal  cord  in  the  cervi- 
cal region,  or  of  the  roots  of  the  accessory  nerve  to  be  present. 

Catching  cold  is  also  a  frequent  cause,  and  maybe  brought 
about  by  sitting  in  draughts  of  air,  by  getting  thoroughly  wet 
whilst  perspiring,  and  by  other  injurious  influences  of  a  similar 
kind. 

We  are  obliged  also  to  admit  that  these  spasms  may  owe 
their  origin  to  reflex  irritation  ;  in  this  category  belong  those 
cases  which  result  from  severe  dentition,  from  wonns,  from  dis- 
turbances of  the  digestion,  and  from  uterine  diseases. 

To  complete  the  consideration  of  this  subject,  it  must  be 
mentioned  that  spasm  is  a  frequent  consequence  of  emotional 
excitations,  and  that  it  occasionally  makes  its  appearance  in  the 
puerperal  state,  and  as  a  sequela  of  typhoid  fever.  We  are  still 
entirely  ignorant  of  its  pathogenesis  in  these  cases. 

The  diagnosis  of  clonic  spasm  of  the  muscles  supplied  by 
the  accessorius  in  well-marked  and  severe  cases,  in  which  the 
muscles  at  each  contraction  form  distinct  and  prominent  swell- 
ings, is  not  difficult.  On  the  other  hand,  in  those  cases  where 
the  movements  of  the  head  are  only  slight,  and  scarcely  observ- 
able, consisting  only  of  a  trembling  or  shaking  motion,  a  very 
exact  and  careful  examination  is  required  for  its  recognition.  In 
such  cases  all  the  already  mentioned  aids  to  diagnosis  must  be 
employed  in  establishing  what  muscles  are  affected  witli  spasm. 
The  determination  of  the  true  seat  and  cause  of  the  disease  is 
usually  a  mucli  more  difficult  matter,  and  even  when  the  cause 
of  the  spasm  is  external  and  well  known,  the  exact  localiza- 
tion and  nature  of  the  disease  is  often  obscure. 

The ^^ro^TTiom  depends  essentially  on  the  nature  of  the  pri- 
mary lesion.  In  diseases  of  the  central  nervous  system,  and  of 
the  cervical  vertebrte,  it  is  of  course  very  bad,  and  it  is  also  uu- 
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favorable  in  idiopatliic  forms  to  wliicli  neuropatliic  individuals 
are  particularly  liable,  as  well  as  in  habitual  forms.  On  the 
other  hand,  it  is  rather  favorable  in  the  so-called  rheumatic 
cases. 

The  treatment  must  be  directed  in  accordance  Avith  the 
causal  indications,  and  it  is  unnecessary  to  mention  here  all 
the  various  measures  that  should  be  adopted. 

In  the  direct  treatment^  which  must  in  most  instances  be 
conjoined  with  the  causal,  especiall}'-  in  the  earlier  periods,  in 
consequence  of  the  absence  of  any  apparent  causa  morhi,  elec- 
tricity should  always  be,  in  the  first  instance,  resorted  to.  The 
well-known  and  already  frequently  mentioned  antispastic 
methods  may  here  be  successively  tried.  The  anode  may  be 
kept  steadily  applied  over  the  accessory  nerve ;  muscular  con- 
tractions may  be  repeatedly  produced  by  frequent  closures  of 
the  current ;  the  current  may  be  passed  both  longitudinallj'  and 
transversely  through  the  head  and  through  the  vertebral  column 
in  the  cervical  region,  in  which  case  the  parts  in  the  vicinity  of  the 
medulla  oblongata,  and  those  near  the  motor  centres  in  the  cere- 
bral hemispheres,  may  be  kept  specially  in  mind  ;  the  galvanic 
current  may  be  applied  to  the  sympathetic  in  the  neck,  and  to 
any  pressure  points  that  may  be  discovered  ;  and  lastly,  gradu- 
ally increasing  faradic  currents  may  be  applied  to  the  nerve  and 
also  to  the  muscles,  and  ultimately  the  skin  may  be  irritated  by 
the  faradic  brush  ; — all  these  may  prove  serviceable  in  particular 
cases,  though  only  too  frequently  electro- therapeutic  measures 
are  ineffectual. 

The  subcutaneous  injection  of  narcotics,  and  especially  of 
morphia,  atropine  and  woorara,  are  next  worthy  of  trial,  and  in 
many  cases  serve  to  cure  the  disease.  Narcotic  salves  and  the 
application  of  wool,  impregnated  with  chloroform  or  ether,  may 
also  be  tried. 

The  true  nermnes,  especially  the  valerianate  of  zinc,  arsenic 
and  bromide  of  potassium,  may  be  used,  and  often  prove  ser- 
viceable, though  too  much  should  not  be  expected  fi'om  them. 

The  application  of  derivatives  in  the  form  of  sinapisms,  flj^ing 
or  open  blisters,  moxfe  and  pustule-producing  ointments,  has 
recently  received  a  new  impulse  from  the  favorable  results 
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whicli  Buscli  lias  obtained  in  some  chronic  cases  by  the  energetic 
aitplication  of  the  actual  cautery.  In  several  severe  and  obsti- 
nate cases  of  spasms  of  the  muscles  supplied  by  the  accessorius, 
Busch  applied  a  prismatic  cautery  to  band-shaped  portions  of 
the  skin,  five  or  six  inches  in  length,  on  both  sides  of  the  spinal 
column,  in  the  cervical  region  ;  after  which  he  kept  the  patient 
quiet  for  some  time,  and,  when  the  eschar  separated,  maintained 
suppuration  for  some  weeks.  In  three  cases  permanent  recovery 
took  place,  whilst  in  the  fourth  there  was  no  improvement. 
These  results,  however,  encourage  us  to  make  further  trials  in 
this  direction. 

Good  results  can  only  be  expected  to  occur  in  slight  cases 
from-  the  application  of  cataplasms,  from  warm  baths,  and  from 
gymnastic  measures. 

Operative  measures  have  been  adopted  in  desperate  cases, 
and  subcutaneous  myotomy  of  the  sterno-cleido-mastoid  has 
been  performed  with  good  results  in  a  number  of  cases. 

Neurotomy  of  the  accessory  nerve  is  an  objectionable  pro- 
ceeding, partly  on  account  of  the  resulting  paralysis,  and  partly 
because  it  has  been  tried  and  has  failed  in  effecting  a  cure. 
Michel  has  performed  it  without  permanent  result,  and  Busch 
saw,  after  resection  of  a  portion  of  the  accessory,  the  spasms 
recur  in  the  course  of  a  few  days  with  unabated  violence  ;  the 
excitations  proceeding  from  the  centre  were  here  evidently  con- 
ducted to  the  muscles  by  the  fibres  running  in  the  cervical  nerves. 
Such  an  operation,  therefore,  could  only  be  justified  in  cases 
where  it  is  possible  to  demonstrate  the  existence  of  causes 
situated  in  the  trunk  of  the  accessorius  itself. 

2.  Tonic  Spasm  {and  Contracture)  of  the  Muscles  Supplied  hy 

the  Accessorius. 

This  condition  is,  for  the  most  part,  limited  to  the  sterno- 
cleido-mastoid,  much  more  rarely  to  the  trapezius ;  occasion- 
ally both  muscles  are  contracted. 

If  the  sterno-cleido-mastoid  be  alone  affected,  the  character- 
istic position  of  the  head  (the  chin  turned  to  the  opposite 
side  and  raised  ;  the  ear  approximated  to  the  clavicle)  is  main- 
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tained  with  greater  or  less  persistence,  and  is  difficult  to  rec- 
tify either  by  the  patient's  own  efforts,  or  by  passive  movements. 
The  muscle  forms  a  strongly-marked,  hard  projection.  This  is 
the  so-called  caput  dbstlimm  simsticum. 

Sharp  pains  for  the  most  jDart  accompany  the  earlier  peii- 
ods  of  the  spasm  ;  tliese,  however,  gradually  diminish,  so  that 
the  permanent  condition  of  contraction  of  the  muscles  is,  as  a 
rule,  free  from  pain.  The  muscle  itself  occasionally  becomes 
hypertropliied,  but  atrophy  of  the  antagonistic  muscles,  which 
are  no  longer  called  into  action,  is  more  frequentlj''  observed. 
A  permanent  curvature  of  the  cervical  portion  of  the  spinal 
column  may  be  produced  in  young  persons  by  the  persistent 
oblique  position  of  the  head  and  neck,  which  becomes  convex 
towards  the  sound  side.  Nothing  is  known  of  pressure  points 
in  this  form  of  spasm. 

In  tonic  spasm  of  both  sterno-cleido-mastoids, — Duchenne 
has  observed  a  case  of  this  kind, — the  head  is  drawn  strongly 
forwards  and  is  depressed  upon  the  chest. 

In  tonic  spasm  of  the  trapezius  the  head  is  X3ersistently 
inclined  towards  the  affected  side,  the  occiput  is  approximated 
to  the  shoulder,  the  shoulder  itself  is  somewhat  raised,  and 
the  scapula  is  drawn  inwards.  At  the  same  time  the  anterior 
border  of  the  trapezius  forms  a  hard  swelling.  If  the  middle 
and  lower  fasciculi  be  chiefly  affected  (which  is  a  rare  occur- 
rence), this  is  indicated  by  the  corresponding  position  and  ro- 
tation of  the  scapula.  This  bone  is  always  fixed,  under  these 
circumstances,  and  its  position  cannot  be  changed  b}^  passive 
movements — a  characteristic  difference  from  the  changes  in  po- 
sition of  the  scapula  caused  by  paral3''sis  of  the  antagonistic 
muscles. 

The  etiology  of  this  form  of  spasm  is,  if  possible,  still  more 
obscure  than  that  of  clonic  spasm.  In  many  instances  it 
either  is  congenital  or  it  originates  during  infancy  (probabl}'  from 
injury  to  the  brain,  "  Gicliter,-''  etc.).  It  is  sometimes  a  sequela 
of  convulsive  attacks.  Severe  forms  of  clonic  spasm  are  occa- 
sionally observed  to  merge  into  tonic  spasms,  and  thus  to  lead  to 
a  state  of  permanent  contracture.  Disease  of  the  cervical  verte- 
brae is  not  unfrequently  accompanied  by  tonic  spasm  of  the  mus- 
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cles  supplied  by  the  accessorius.  The  rapid  transition  into  par- 
alysis explains  the  importance  of  the  early  phenomena  of  irrita- 
tion. The  causes  of  this  spasm  are  most  frequently  injurious 
influences  of  an  atmospheric  nature,  as  the  various  modes  in 
which  one  may  "catch  cold"  (torticollis  rheumatica).  Hence  it 
may  be  q.  question  whether  the  rheumatic  affection  is  seated  in 
the  nerve  or  in  the  muscle,  and  it  is  probable  that  the  two  con- 
ditions may  co-exist. 

In  the  diagnosis  of  this  affection  it  is  only  important  to  avoid 
mistaking  it  for  paralysis  of  the  antagonistic  muscles  ;  this  mis- 
take, however,  can  readily  be  avoided  by  the  exercise  of  a  little 
care.  The  possibility  of  carrying  out  passive  motions  in  paraly- 
sis is  pathognomonic. 

In  the  treatment  it  is  necessary,  above  all  things,  to  ascertain 
and  remove  the  causes  of  the  disease.  Energetic  treatment  is  of 
special  importance  in  the  early  stages  of  the  rheumatic  forms, 
as  by  the  establishment  of  free  diaphoresis,  by  purging,  by 
the  employment  of  vapor  baths,  and  by  poultices.  In  regard 
to  the  direct  treatment,  electricity  is  here  again  indicated.  Be- 
sides the  methods  mentioned  above,  faradisation  of  the  antago- 
nistic muscles  has  also  been  practised  with  success. 

Little  good  can  be  expected  in  this  form  of  spasm,  especially 
when  the  contracture  is  persistent,  from  the  employment  of  nar- 
cotics and  nervines.  It  is  useless  therefore  to  spend  much  time 
upon  them ;  but  resort  may  be  had  at  a  very  early  period  to 
surgical  and  orthopaedic  treatment,  which  here  gives  exceedingly 
satisfactory  results.  In  the  mildest  cases  excellent  results  may 
be  obtained  from  active  and  passive  gymnastic  exercises  of 
the  muscles,  and  from  rectification  of  the  position  of  the  head 
by  means  of  properly  arranged  stiff  cravats  lined  with  v?ool. 
In  severe  cases  it  is  necessary  to  commence  the  orthopedic 
treatment  by  forcible  extension  of  the  contracted  muscle,  whilst 
the  patient  is  under  chloroform,  or  by  the  performance  of  subcu- 
taneous myotomy.  The  combination  of  appropriate  retentive 
apparatus,  with  Xaradisation  of  the  antagonistic  muscles  and 
active  and  passive  gymnastics,  must  aid  in  completing  the  cure. 
This  can  only  be  considered  as  perfect  when  the  originally  con- 
tracted muscles  have  recovered  not  only  their  normal  length  and 
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extensibility,  but  also  tlieir  normal  reaction  to  voluntary  im- 
pulses. It  is  only  in  extremely  few  instances,  however,  that  this 
can  be  accomplished.  Camj^bell  saw  good  results  follow  sectiou 
of  the  accessory  nerve. 

e.  Spasm  of  the  Muscles  supplied  hy  the  Cermcal  and  Dorsal 
Nerves.    {Plexus  cermcalis  and  hrachlalis.) 

Yery  numerous  and  very  various  forms  of  spasm  occur  in  this 
extensive  region  of  nerve  distribution.  In  most  instances  several 
and  often  widely -separated  muscles,  and  not  unfrequently  large 
groups  of  muscles,  obeying  a  common  centre  of  innervation,  are 
affected  by  the  spasm.  A  strictly  systematic  account,  indicating 
the  special  anatomically  distinct  nerves,  would  only  lead  to 
numerous  superfluous,  and,  from  the  very  nature  of  the  case, 
unjustihable  subdivisions  ;  we  propose,  therefore,  to  treat  of 
these  forms  of  cramps  collectivel}^,  and  the  following  natural 
groups  need  only  be  distinguished. 

1.  Cramps  of  Indimdual  Muscles  and  Groups  of  Muscles  in 
the  Neck  and  BacJc^  in  the  Shoulder^  and  in  the  Arm. 

Jtomberg,  1.  c. — A.  Euleriburg,  1.  c. — C.  Bell,  1.  c.  \i.  345. — M.  Meyer,  Electricitat.  3. 
Aufl.  pp.  302,  312  et  seq. — Duchenne,  Electris.  local.  III.  Gdit.  1872.—  Zuradelli, 
su  varie  specie  di  contratture,  etc.  Gaz.  med.  ital.  Lomb.  1861,  Nos.  4-8. — lie- 
mak,  iiber  Knimpfe.  AUg.  mod.  Centralz.  1864.  Nos.  23,  28  u.  29. — Hitzig, 
ilber  reflexerregende  Druckpuukte.  Bed.  klin.  Wocla.  1867,  No.  7. — Erh, 
Krampf  im  Splenius.  Arch.  f.  klin.  Med.  V.,  p.  520.  1869.— Z)a/iZ.  Fall  von 
begrenztem  klon.  Krampf.    Hospit.  Tid.  1872  (Vircb.-Hirscli,  Jabresber.) 

Isolated  muscular  spasms,  either  tonic  or  clonic,  are  of  rare 
occurrence  in  this  region ;  they  are  recorded  in  literature  only 
as  curiosities  ;  their  etiology  and  pathology  are  equally  obscure, 
and  the  treatment  which  they  require  must  be  conducted  on 
general  principles. 

The  most  frequent  and  remarkable  of  these  forms  of  spasm, 
those,  namely,  exhibited  by  the  sterno-cleido-niastoid  and  tra- 
pezius, have  already  been  separately  described,  and  of  the  rest, 
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tlie  more  important  will  now  be  mentioned,  with  a  short  descrip- 
tion or  their  characteristic  symptoms. 

Spasm  of  ilie  SpUnms  Capitis. — In  this  affection  the  head  is 
drawn  backwards  and  towards  the  affected  side  ;  the  cliin  is  some- 
what depressed,  and  directed  towards  tlie  corresponding  shoul- 
der ;  and  at  the  spot  where  the  splenius  aj^pears  beneath  the 
anterior  border  of  the  trapezius,  a  hard  roll  can  be  felt.  (The 
diagnosis  of  this  from  spasm  of  the  trapezius  is  founded  on  the 
fact,  that  in  this  last  the  head  is  rotated  towards  the  opposite 
side.  In  spasm  of  the  sterno-cleido-mastoid,  the  chin  is  raised 
and  rotated  towards  the  opposite  side,  whilst  the  mastoid  process 
is  drawn  forwards  and  downwards.)  This  spasm  is  for  the  most 
part  of  a  tonic  character  (with  remissions  and  occasional  spas- 
modic contractions,  Erb),  or  appears  in  the  form  of  a  permanent 
contracture  (Duchenne). 

Spasm  of  the  Obliquus  Capitis  Inferior. — Since  the  action  of 
this  muscle,  w^hen  it  is  in  a  state  of  spasm,  causes  horizontal 
rotation  of  the  head,  the  head  is  either  rotated  intermittingly  (tic 
rotatoire)  or  (where  the  spasm  is  tonic  in  character)  persistently 
around  its  vertical  axis,  without  any  elevation  of  the  chin  or 
depression  of  the  mastoid  process.  Clonic  spasms  of  this  muscle 
are  a  very  burdensome  evil,  the  patient  being  obliged  to  fix  the 
head,  or  to  replace  it  in  its  natural  position,  with  the  hands,  if 
he  wishes  to  look  at  a  fixed  object,  or  to  speak.  He  may  also 
be  observed  to  correct  the  oblique  position  of  the  head  with  the 
hand  when  walking. 

Spasm  of  the  Deep  Muscles  of  the  Neck  is  characterized  by 
strong  retraction  of  the  head  towards  the  back,  when  the  affec- 
tion is  bilateral,  or  towards  the  affected  side,  when  it  is  unilateral. 
It  is  of  frequent  occurrence,  though  the  deep  position  of  the 
muscles  renders  it  generally  impossible  to  indicate  those  that  are 
specially  implicated.  Tlie  spasms  are  of  both  a  tonic  and  clonic 
nature;  and  the  symptoms  so  frequently  observed  of  "stiff- 
neck,"  and  boring  of  the  head  into  the  pillow,  and  a  large  pro- 
portion of  all  the  cases  of  cramps  in  the  neck,  are  evidently  due 
to  spasm  of  the  muscles  at  the  back  of  the  neck. 

Spasm  in  the  Bhovihoidei  is  rendered  evident  by  the  peculiar 
position  of  the  scapula,  the  lower  angle  of  which  is  raised  so  that 
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its  inner  border  assumes  an  oblique  position,  running  from 
witliin  and  below,  upwards  and  outwards,  whilst  it  is  at  the 
same  time  approximated  to  the  vertebral  column ;  the  muscle 
can  be  seen  and  felt  as  a  firm  swelling  between  the  spinal 
column  and  the  scapula.  The  border  of  the  scapula  is  not 
lifted  away  from  the  chest,  which  distinguishes  this  affection 
fi'om  paralysis  of  the  serratus  anticus  ;  the  shoulder  is  not 
depressed.  A  distinct  resistance  is  experienced  when  an  at- 
tempt is  made  to  raise  the  arm  to  a  vertical  position,  on 
account  of  the  antagonism  of  the  serratus  anticus  major.  Up  to 
the  present  time  tonic  spasm  or  contracture  of  this  muscle  has 
alone  been  observed. 

Spasm  of  tJte  Levator  AnguU  Scapulce. — In  this  affection 
the  scapula  is  strongly  elevated,  especially  in  its  upper  and 
inner  angle,  the  head  is  slightly  inclined  to  the  same  side,  the 
shoulder  is  somewhat  drawn  forwards,  the  supraclavicular  fossa 
is  increased  in  depth,  the  muscle  it  contains  projects  distinctly' 
beneath  the  anterior  border  of  the  trapezius,  which  can  easily  be 
isolated  from  it  by  faradisation.  It  frequently  occurs  in  the 
form  of  a  tonic  contracture,  in  combination  with  spasm  of  the 
rhomboidei  or  of  the  trapezius. 

8'pasm  of  the  Deltoid. — Here  the  arm  is  held  out  from  the 
body,  and  in  cases  of  partial  spasm  is  directed  sometimes  for- 
wards, sometimes  backwards,  the  scapula  being  at  the  same  time 
pressed  backwards  towards  the  vertebral  column,  as  in  paralysis 
of  the  serratus,  from  which,  however,  it  can  easily  be  distin- 
guished. Such  is  the  condition  in  tonic  spasm  and  in  contrac- 
ture of  the  deltoid  ;  in  cases  of  clonic  spasm  the  arm  is  thrown 
upward  and  moved  convulsively  in  various  directions  ;  in  most 
instances  other  muscles  may  be  seen  to  be  implicated. 

Spasm  of  the  Serratus  Anticus  Major,  of  the  Latissimus 
Dorsi^ofthe  Teretes,  of  the  Supra-  and  Infraspinatus,  oftheSioh- 
scapular  is,  and.  of  the  Pectoralis  Major,  may  as  a  rule  be  easily^ 
recognized  by  the  characteristic  positions  and  movements  of  the 
scapula  and  arm  (elevation,  depression,  rotation,  adduction,  and 
abduction)  in  combination  with  distinct  liardness  and  fulness  in 
the  regions  of  the  several  muscles  affected.  Careful  and  exact 
observation  is  almost  always  indispensable  for  determining  the 
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exact  nature  of  the  disease.  Spasms  of  tins  kind,  both  tonic  and 
clonic  in  character,  and  for  the  most  part  unilateral,  though  often 
also  bilateral,  are  only  rarely  observed  (see,  for  example,  the 
remarkable  case  of  bilateral  clonic  spasm  of  the  pectoralis 
muscle  recorded  by  Reniak). 

Spasm  of  tlie  Muscles  of  the  Arms  occurs  in  very  various 
modes  and  combinations.  For  the  most  part  the  muscles  sup- 
plied by  a  single  nerve  trunk  are  affected  with  spasm,  as  occurs, 
for  example,  in  the  contractures  M^liich  are  not  unfrequently 
met  with  in  injuries  to  the  nerves  of  the  upper  extremities, 
and  Avhich  are  usually  accompanied  by  symptoms  of  i)aral- 
ysis  and  frequently  also  by  neuralgia.  They  owe  their  origin 
partly  to  the  inflammation  established  in  the  nerve  itself,  in 
consequence  of  the  wound,  and  partly  to  secondary  alterations 
of  the  muscular  substance.  In  other  cases  the  spasms  affect 
various  muscles  irregularly,  as  in  the  temporary  contractures 
described  by  Duchenne,  which  often  occur  in  hysterical  patients, 
in  consequence  of  violent  movements,  or  the  contracture  of  the 
biceps  and  supinator  longus  described  by  Zuradelli,  which  occurs 
in  consequence  of  rheumatism  and  articular  inflammation.  There 
are  yet  other  cases  in  which  more  or  less  spasmodic  irritation 
has  been  observed  to  affect  the  greater  number  of  the  muscles  of 
the  upper  extremity,  as  in  the  cases  of  "ascending  contracture" 
described  by  Duchenne,  which  often  spreads  over  the  greater 
part  of  the  upper  extremities,  in  consequence  of  irritations  in  the 
joints  ;  as  in  the  cases  of  tremor  limited  to  the  arm,  of  which  M. 
Meyer  has  described  two  ;  as  in  the  cases  mentioned  b}^  Busch 
of  clonic  spasms  of  one  arm  consequent  on  neuralgia  ;  and  as  in 
the  cases  described  by  Dahl  of  violent  clonic  spasms  limited  to 
the  forearm,  which  were  probably  due  to  central  disease.  I  have 
also  myself  observed  a  case  of  unceasing  clonic  spasms  in  one 
arm  in  which,  after  it  had  lasted -for  a  long  period,  spasm  of  the 
tongue  and  face  supervened,  and  which  probably  was  of  centric 
origin.  Weir  Mitchell  has  described  spasmodic  movements  in 
stumps  left  after  amputation  of  the  arm  ;  they  occasioned  un- 
ceasing movement  of  the  stump,  and  were  regarded  by  him  as  of 
reflex  origin.  To  this  category  belong  also  the  cases  in  which 
various  general  forms  of  spasm  are  localized  by  preference  in  one 
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or  both  upper  extremities  ;  as,  for  example,  in  tremor  alcolioliciis 
and  paralysis  agitans,  or  where  epileptic  attacks  are  i^receded 
by  a  convulsive  aura  in  one  of  the  upper  extremities  ;  lastly,  the 
spasms  M^hich  not  unfrequently  appear  in  the  upper  limbs  as 
subsidiary  symptoms  of  central  paralyses  and  lesions,  which 
are  only  here  referred  to  for  the  sake  of  completing  the  subject. 

The  symptoms  of  spasm  that  may  present  themselves  in  the 
muscular  regions  to  which  we  have  referred  are  innumerable,  as 
are  also  the  combinations  in  particular  cases  of  the  muscular 
regions  affected  with  spasm,  so  that  it  is  rare  to  meet  with  two 
cases  that  are  in  all  respects  alike.  Two  short  examples  may 
illustrate  these  remarks  : 

A  woman,  aged.  42,  dates  her  disease  from  a  journey,  taken  shortly  after  a  mis- 
carriage, and  in  the  course  of  which  she  took  cold.  For  about  nine  months  she  has 
suffered  from  spasms  in  the  neck,  which  have  gradually  increased  in  intensity,  and 
led  to  her  present  lamentable  condition ;  the  head  is  constantly  kept  strongly  in- 
clined backwards  by  the  spasm,  and  tossed  to  and  fro,  so  that  vision  is  seriously 
interfered  with.  The  muscles  of  the  neck  and  small  occipital  mmcles  are  chiefly  im- 
plicated, whilst  the  head  is  inclined  backwards  with  great  force,  and  rotated  hither 
and  thither ;  the  strong  contraction  of  the  muscles  can  be  distinctly  felt  beneath  the 
occipital  bone.  The  head  is  turned  somewhat  to  the  left,  and  if  an  attempt  is 
made  to  restore  it  to  its  natural  position,  remarkable  resistance  is  experienced,  which 
gradually  rises  in  intensity,  and  is  followed  by  an  increase  of  the  sj^asm.  The  same 
is  observed,  when,  the  patient  makes  a  voluntary  attempt  to  keep  the  head,  still.  In 
addition  to  the  cervical  muscles,  the  trapezii  present  partial  contractions,  as  do  also 
the  right  sterno-cleido-mastoid,  and  various  muscles  of  the  face.  The  anus  are  un- 
affected ;  acute  j^ain  is  felt  in  the  neck  and  shoulders.  There  is  a  sensation  of  con- 
striction in  the  throat.  The  patient  has  a  great  inclination  to  yawn ;  and  if  she 
accomplishes  this,  which  she  is  for  the  most  part  unable  to  do,  the  spasm  is 
relieved  for  a  little  while ;  the  spasm  ceases  during  sleep,  but  difficulty  is  experi- 
enced in  getting  to  sleep.  Fatigue,  emotions,  and  cold  weather  make  it  worse. 
No  pressure  points  can  be  discovered.  In  this  case  considerable  improvement 
resulted  from  the  employment  of  galvanism,  and  the  administration  of  the  vale- 
rianate of  zinc  with  iron. 

Catharine  Weiss,  at.  22,  had  convulsions  at  the  age  of  four  years ;  from  her 
thirteenth  year  she  held  her  head  obliquely,  especially  while  working ;  in  )ier  fif- 
teenth year  she  had  an  acute  affection  of  her  central  nervous  system  (inflammation 
of  the  brain),  which  confined  her  to  her  bed  for  three  months,  since  whicli  time 
bar  present  malady  has  constantly  increased.  The  extremities  of  the  left  side 
are  somewhat  weaker  than  those  of  the  right.  She  suffers  from  headache ;  her 
menstruation  is  regular,  but  often  painful;   the  position  maintained  by  the 
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patient  is  very  remarkable :  the  head  is  held  obliquely,  inclined  forwards,  the  chin 
depressed  and  strongly  rotated  to  the  left,  just  as  if  she  wislied  to  touch  the 
shoulder  with  it ;  tlie  shoulder  is  raised  and  drawn  somewhat  forward ;  tlie  arm 
is  rotated  inward  and  strongly  adducted.  Looked  at  from  behind,  the  upper  part 
of  the  back  appears  to  be  slightly  rotated  around  a  vertical  axis  to  the  right, 
the  head  so  strongly  rotated  to  the  left  that  the  left  ear  is  directed  backwards, 
and  the  whole  left  side  of  the  face  is  visible  from  behind ;  the  patient  is  able 
to  bring  tlie  head  into  a  tolerably  straight  position  by  a  voluntary  efEort,  but  it 
very  soon  returns  to  its  abnormal  position  by  means  of  a  series  of  spasmodic 
movements  ;  and  the  same  is  the  case  with  the  arm,  the  elbow-joint  of  which 
is  usually  maintained  in  a  bent  position.  Manual  labor  decidedly  increases  the 
spasm.  Careful  investigation  shows  that  the  following  muscles  undoubtedly 
take  part  in  the  spasm  : — the  left  splenius,  the  levator  anguli  scapulse,  the  anterior 
Ijart  of  the  left  trapezius,  and  in  addition  the  scaleni,  the  obliquus  capitis  inferior, 
the  pectoralis  major,  the  teres  major,  and  the  Ijiceps  brachii  of  the  left  side ;  in 
all  probability  there  are  yet  other  muscles,  especially  the  deep  cervical  muscles 
lying  on  the  anterior  surface  of  the  vertebral  column,  inaccessible  to  palj)ation 
and  precise  investigation,  which  jjarticipate  in  the  spasm.  The  cutaneous  sensi- 
bility is  quite  normal.  No  pressure  points  are  discoveral)le.  The  motility  of 
the  left  upper  extremity  is  not  materially  impaired ;  the  lower  extremities  are 
normal.  Tlie  cerebral  nerves  are  also  otherwise  normal.  The  patient  was 
treated  electro-therapeutically  in  every  possible  way,  but  received  no  ]3ermanent 
benefit. 

In  regard  to  other  symptoms  the  reader  is  referred  to  the 
description  of  spasm  of  the  muscles  supplied  by  the  accessorius, 
to  which  the  forms  of  spasm  here  under  discussion  are  in  every 
point  of  view  closely  allied.  The  feeling  of  exhaustion,  the 
difficulty  of  getting  to  sleep,  the  cessation  of  the  spasm  during 
sleep,  its  increased  intensity  during  standing,  walking,  and 
other  occupations,  are  all  characteristic  features  of  both  affec- 
tions. In  a  few  instances  pressure  points,  both  exciting  and  in- 
hibiting, have  been  discovered,  and  favorable  results  have  been 
obtained  by  the  application  of  remedial  agents  to  them. 

In  regard  to  the  etiology  of  the  affection,  we  may  also  refer 
to  what  has  been  already  said  in  the  chapter  on  spasm  of  the 
muscles  supplied  by  the  accessorius  ;  here  also  the  causes  may 
be  either  central  or  peripheric,  and  it  may  be  due  to  riieuma- 
tism  or  to  some  kind  of  reflex  action  ;  in  many  instances  no 
obvious  cause  can  be  discovered,  so  that  we  are  often  obliged 
to  refer  spasm,  limited  to  particular  muscles,  to  a  nervous  dia- 


334   EEB. — DISEASES  OP  PERIPnEKAL  CEKEBR0-8PINAL  NERVES. 

thesis,  to  liysteria,  or  to  some  similar  and  not  very  intelligible 
cause. 

The  diagnosis  may  present  difficulties  of  various  kinds.  In 
the  first  place,  it  is  not  easy  to  determine  the  particular  muscles 
affected,  and,  as  it  is  impossible  here  to  enter  into  details,  we  can 
only  recommend  that  the  examination  of  the  patient  should  be 
made  as  carefully  as  possible  with  the  assistance  of  active  and 
passive  movements,  local  faradisation,  etc.  The  chief  points  on 
which  the  diagnosis  of  the  more  important  forms  of  spasm  must 
rest,  have  already  been  given.  The  distinction  between  spasm  of 
a  muscle  and  paralysis  of  its  antagonists  does  not  in  general 
present  any  great  difiiculty,  since  positive  criteria  are  supplied 
by  the  possibility  of  passively  moving  the  parts,  and  by  the 
effects  of  local  faradisation.  The  determination  of  the  seat  and 
point  of  origin  of  the  disease  is  in  many  cases  remarkably  difficult 
and  sometimes  impossible,  and  our  conclusions  must  be  based 
upon  the  general  principles  of  diagnosis  and  upon  the  results  of  a 
thorough  and  complete  examination  of  the  jDatient.  Our  extreme 
ignorance  of  the  essential  nature  of  convulsions,  however,  does 
not  enable  us  to  proceed  very  deeply  into  the  subject,  but  it  may 
be  stated  that  in  the  greater  number  of  cases  the  disease  appears 
to  be  due  to  centric  lesion. 

The  prognosis  must  be  founded  on  general  principles,  and 
must  depend  upon  the  seat,  causes,  and  duration  of  the  dis- 
ease, and  upon  the  character  and  constitution  of  the  patient ; 
no  further  observations  need  be  made  on  this  point. 

Were  we  to  enter  into  any  details  in  regard  to  the  treatment 
of  these  forms  of  spasm  it  would  only  lead  to  uniDrofitable 
repetition,  and  it  will  be  sufficient  to  refer  to  what  has  been  said 
in  describing  the  treatment  of  spasm  of  the  muscles  supplied 
by  the  accessorius.  The  effects  of  the  remedial  means  there 
mentioned  are  equally  doubtful  in  both  cases  ;  it  may,  however, 
be  mentioned  that  Duchenne  has  obtained  particularly  successful 
results,  in  cases  of  contracture  of  the  several  muscles,  by  faradi- 
sation of  their  antagonists,  and  that  he  strongly  recommends 
cutaneous  faradisation  in  cases  of  recent  rheumatic  contractures. 
In  a  case  of  violent  clonic  spasm  of  one  arm,  Busch  succeeded  in 
removing  the  spasm  by  means  of  the  application  of  the  actual 
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cautery  to  the  back,  tliough  the  primary  neuralgia  was  not  there- 
by improved. 

2.  Spasms  of  the  Respiratory  Muscles —Inspiratory  and 
Expiratory  Cramps,  Singultus,  etc. 

Eomberg,  A.  Euleriburg,  M.  Rosenthal,  1.  c— Benedict,  1.  c. — C.  Bell,  1.  c.—Buc/ienne, 
Electris.  local.  11.  u.  III.  <jclit. — M.  Meyer,  Electricitat,  3  Aufl. — B.  Brodie, 
Lectures  illustrative  of  certain  local  nervous  affections,  London,  1837. — B. 
Bright,  Spasmodic  diseases  accompanying  affections  of  the  pericard.  Med. 
chir.  Transactions,  XXIL  1839.— G'.  Eirsch,  Spinalneurosen.  1843,  pp.  230,  250. 

 Oppolzer,  tonischer  Krampf  des  Zwerchfells.     Sintalszeit.  1862,  No.  24. — 

Biermer,  iiber  Broncliialasthma.  Volkmann's  Sammlung  klin.  Vortr.  No.  12, 
1870. — Elei7i,  Singultus  vicarirend  f.  Husten.  Deutscli.  Klin.  1857,  No.  87. 
—Lanquaille  de  Lachese,  Hoquet  intermittent.  Gaz.  h6bdom.  1865,  No.  4. — 
Bumontpallier,  Cas  rare  de  hoquet  nerveux.  Union  med.  1867,  No.  150. — 
Carcassonne.  Hoquet  tr&s  grave.  Paris,  18G8. — Fei-ber,  d.  Niesekrampf,  etc. 
Ai-ch.  d.  Heilk.  X.  imO.—Mosler,  Fall  von  Niesekrampf.  Virch.  Arch.  XIV., 
p.  557,  1858. 

The  respiratory  muscles  are  not  unfrequently  affected  spas- 
modically, and  the  fact  that  many  muscles  lying  widely  apart 
and  innervated  by  very  different  peri23heric  nerves  are  coinci- 
dently  affected  by  spasm  renders  it  probable  that  such  spasms 
are  of  centric  origin.  Nevertheless,  the  diaphragm,  which  is  the 
chief  muscle  of  inspiration,  may  also  be  alone  affected,  and  this 
is  undoubtedly  the  commonest  form  of  respiratory  spasm.  It 
therefore  appears  advantageous  on  practical  grounds  to  consider 
the  several  special  forms  separately. 

Tonic  Spasm  of  tlie  Diaphragm. — This  affection  is,  upon  the 
whole,  rare,  but  is  accompanied  by  very  alarming  symptoms. 
Duchenne  first  pointed  out  the  symptoms  to  be  expected  in  this 
form  of  spasm  from  his  physiological  experiments  ;  and  the  cases 
afterwards  observed  by  himself,  Valette,  Yigla,  Oppolzer,  and 
others  have  corroborated  his  statements  in  all  essential  particu- 
lars. Patients  affected  with  this  form  of  spasm  exhibit  the  most 
intense  dyspnoea,  and  are  threatened  with  asphyxia.  The  lower 
half  of  the  chest  is  strongly  expanded  and  immovable,  the 
epigastrium  projects  strongly,  whilst  rapid  and  superficial  respi- 
rations are  performed  with  the  upper  part  of  the  chest.  The 
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intense  dyspnosa  compels  the  patient  to  sit  up  in  bed  ;  well- 
marked  cyanosis  appears,  the  voice  becomes  feeble  and  muffled, 
and  severe  pain  experienced  in  the  epigastrium  and  along  the 
attachments  of  the  diaphragm  increases  his  misery.  If  the 
attacks  last  for  a  long  time  death  may  ensue,  and  even  in  moder- 
ately violent  cases  the  symptoms  of  asphyxia  make  their  appear- 
ance in  the  course  of  a  few  minutes. 

The  attacks  present  a  certain  similarity  to  bronchial  asthma, 
and  some  observers  have  been  induced,  by  the  demonstrably  low 
position  which  the  diaphragm  maintains  in  this  last  affection,  to 
assume  a  tonic  si)asm  of  this  muscle  as  the  cause  of  bronchial 
asthma  (Wintrich,  Bamberger).  There  are,  however,  character- 
istic differences  between  the  two  conditions,  and  the  frequent 
respiration  (with  sJiori  expiration),  and  rapidly  supervening 
asphyxia  in  tonic  spasm  of  the  diaphragm,  as  well  a,s  the 
movements  of  the  muscle,  which,  according  to  Biermer,  although 
limited,  are  always  present  in  bronchial  asthma,  will  usually 
enable  us  to  make  the  diagnosis. 

This  form  of  spasm  has  been  hitherto  observed  to  occur 
either  in  consequence  of  catching  cold,  or  as  a  complication  of 
muscular  and  articular  rheumatism,  and  on  this  account  it  has 
usually  been  regarded  as  a  rheumatic  affection  of  the  diaphragm 
itself.  To  what  extent  this  is  correct  cannot  at  present  be  deter- 
mined, on  account  of  the  few  cases  that  have  been  obsei^ved.  It 
constitutes,  in  some  instances,  a  complication  of  tetany,  and  in 
tetanus  it  is  not  unfrequently  the  immediate  cause  of  death  by 
asphyxia. 

The  treatment  must  be  extremely  energetic,  as  a  few  minutes 
may  determine  the  issue  of  life  or  death.  Amongst  the  reme- 
dies to  which  it  is  best  to  resort  are  inhalations  of  chloroform, 
subcutaneous  injections  of  morphia,  and  strong  irritation  of  the 
skin,  such  as  the  application  of  compresses  dipped  in  hot  water, 
the  application  of  the  faradic  brush  (with  a  strong  current)  in 
the  neighborhood  of  the  diaphragm,  and  the  application  of 
galvanic  and  faradic  electricity  to  the  phrenics. 

Clonic  Spasm  of  the  Biapliragm.  Bingultus.  Hiccoiigli. 
(German,  Schluclizen ;  French,  Hoquet.) 

Every  one  is  familiar  with  the  peculiar  and  often  \evj  dis- 
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tressing  contraction  of  the  diapliragra,  termed  "  liiccongli,"  which 
is  repeated  for  a  certain  length  of  time,  with  intervals  of  various 
lengths,  and  which,  when  of  moderate  intensity  and  duration, 
may  fairly  be  regarded  as  physiological.  It  may,  however,  rise 
to  such  a  pitch  of  intensity,  and  last  so  long  as  to  deserve  to  be 
classed  as  pathological,  and  to  become  a  serious  annoyance  to 
the  patient.  In  such  cases  energetic,  short,  spasmodic  contrac- 
tions of  the  diaphragm  occur,  accompanied  by  an  inspiratory 
sound,  which  is  usually  suddenly  arrested  by  the  closure  of  the 
glottis.  The  several  contractions  may  succeed  one  another 
more  or  less  rapidly,  often  indeed  so  rapidly  that  more  than  a 
hundred  contractions  occur  in  a  minute.  The  attacks  may  last 
for  hours,  days,  or  weeks,  and  may  recur  more  or  less  frequently 
for  years.  When  violent,  they  cause  severe  pain  in  the  epigastrium 
and  along  the  attachments  of  the  diaphragm,  and  the  epigas- 
trium is  drawn  in  with  each  contraction.  The  rhythm  of  the  res- 
pu-ation  is  considerably  disturbed,  and  dyspnoea  occurs  if  the 
hiccough  be  very  frequent.  Speech  is  disturbed,  and  there  are 
usually  nervous  conditions  affecting  the"  system  at  large.  The 
spinous  processes  of  the  cervical  vertebrae  are  generally  sensi- 
tive to  pressure.  Great  difficulty  is  experienced  in  getting  to> 
sleep,  and  the  spasm  is  not  always  arrested  during  sleep.  The- 
ingestion  of  food  is  interfered  with,  digestion  is  imperfect,  andr 
the  malady  has  some  influence  even  upon  the  circulation.  Danet 
observed  hiccough  to  occur  synchronously  with  a  very  slow 
pulse. 

The  etiology  of  hiccough  is  very  manifold  ;  in  some  rare  in- 
stances it  seems  to  be  caused  by  direct  irritation  of  the  phrenic 
nerve,  but,  in  all  probability,  the  spasms  would  partake  rather 
of  a  tonic  character  in  such  a  case.  On  the  other  hand,  du-ect 
irritation  of  the  respiratory  centre,  or  of  the  tibies  of  the 
phrenic  in  their  course  through  the  spinal  cord,  is  much 
more  likely  to  be  the  cause.  Hiccough  has  been  observed 
in  diseases  of  the  central  nervous  system,  and  in  injuries 
of  the  skull  and  cervical  portion  of  the  spinal  column.  The 
influence  of  anaemia  and  chlorosis,  of  cachexia,  of  hysteria 
(which,  according  to  Benedict,  is  very  common  in  Jewesses),  of 
malarial  poipon,  of  emotions,  such  as  fear  and  grief,  in  producing 
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liiccougli,  may  be  explained  on  the  same  i)rinciple.  Hiccougli  is, 
however,  far  more  frequently  caused  by  reflex  action  proceeding 
from  the  subjacent  viscera  ;  simple  repletion  of  the  stomach,  or 
pressure  upon  this  organ,  is  often  sufficient  to  cause  it,  and  it  is 
often  seen  in  cases  of  gastric  and  intestinal  diseases  of  all  kinds  : 
in  peritonitis,  in  hepatic  and  uterine  affections,  in  disturbance  of 
menstruation,  and  in  affections  of  the  prostate  gland.  The  un- 
timely arrest  of  diarrhoea,  the  action  of  an  emetic,  may  produce 
it ;  more  rarely  it  accompanies  other  diseases,  as  pericarditis. 
Klein  saw  it  follow  a  prolonged  fit  of  coughing.  It  is  oftentimes 
an  ominous  sign  in  severe  cachectic  conditions,  especially  in 
cancer  of  the  abdominal  viscera. 

In  all  these  cases  we  are  almost  entirely  ignorant  of  the  real 
cause  and  nature  of  this  peculiar,  periodically  recurring  spasm, 
which  is  in  fact  a  true  spasm  of  the  diajjliragm. 

The  iDrognosis  is  in  most  cases  favorable  (though  of  course 
without  reference  to  the  prognosis  of  the  primary  disease).  In 
most  instances  this  troublesome  symptom  may  be  removed, 
though  it  often  resists  all  treatment  in  the  most  obstinate  man- 
ner, as  is  especially  observed  in  well-marked  hysteria  and  simi- 
lar serious  nervous  affections;  the  final  singultus  in  cachectic 
conditions  is  also  difficult  to  arrest  or  cure. 

The  treatment  of  hiccough  often  presents  considerable  diffi- 
culty, requiring  the  adoption  at  times  of  extraordinary  means. 
As  a  general  rule,  the  causal  indications  must  first  be  met ;  but 
when  this  is  impossible,  or  when  treatment  directed  in  accordance 
with  these  indications  proves  ineffectual,  resort  must  be  had  to 
direct  treatment,  and  innumerable  suggestions  have  been  made 
with  this  object  in  view. 

In  slight  cases  psycliical  im'pressions,  such  as  sudden  fright, 
diversion  of  the  attention,  excitement,  are  sufficient  ot  stop  the 
affection.  Probably  Cruveilhier' s  successful  plan  of  pouring 
water  into  the  mouth  till  the  patient  feared  he  was  about  to  be 
suffocated,  belongs  to  this  class.  It  should  be  remembered,  how- 
ever, that  this  procedure  must  have  produced  irritation  of  the 
superior  laryngeal,  which  leads  by  reflex  action  to  relaxation  of 
the  diaphragm.  To  the  same  influence  we  may  attribute  the  suc- 
cess of  all  .those  methods  which  occasion  powerful  movements 
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of  expiration,  sucli  as  sneezing,  long  retention  of  tlie  breatli,  and 
straining  with  closed  glottis. 

In  severe  cases,  violent  peripheral  irritation  may  be  practised, 
and  this  may  be  accomplished  in  various  ways,  as,  for  instance, 
by  the  inhalation  of  strong  odors,  by  burning  blotting-paper  or 
feathers  under  the  nose,  by  sinapisms  and  the  application  of 
scalding  hot  fomentations  or  vesicants  over  the  diaphragmatic 
region.  Of  all  these  means  the  faradic  brush  is  unquestionably 
the  most  effective,  when  applied  of  full  strength  to  the  epigas- 
trium and  hypochondria.  I  have  my  self  obtained  excellent  results 
with  it  in  the  case  of  an  old  cachectic  man.  Strong  irritation  of 
the  region  supplied  by  the  superior  laryngeal  nerve  is  particularly 
worthy  of  trial.  Electricity  is  also  very  effective  when  applied 
directly  to  the  phrenics  and  to  the  neighborhood  of  the  respira- 
tory centres.  Eulenburg  was  very  successful  in  curing  a  severe 
case  b}''  galvanization,  and  Dumontpallier  in  another  case  by  far- 
adisation of  the  phrenic  nerves.  Galvanization  of  the  neck  and 
the  transmission  of  a  constant  current  through  the  mastoid  pro- 
cesses has  also  proved  serviceable.  The  narcotics  appear  to  be 
of  great  value  in  this  affection,  and  amongst  them  opium,  canna- 
bis indica,  and  especially  the  subcutaneous  injection  of  morphia, 
are  worthy  of  trial.  Benedict  strongly  recommends  the  exhibi- 
tion of  atropine.  The  inhalation  of  ether  and  chloroform,  as 
well  as  the  internal  use  of  these  anaesthetics,  has  also  been  highly 
praised. 

In  desperate  cases  the  action  of  the  various  nervines  and  anti- 
spasmodics should  be  thoroughly  tested,  since  they  often  prove 
extremely  serviceable.  Amongst  these,  zinc,  valerian,  assafoet- 
ida,  arsenic,  strychnia,  and  nitrate  of  silver  may  be  mentioned. 
Klein  saw  a  case  in  which  a  cure  was  effected  by  means  of  musk 
in  combination  with  alkaline  baths.  Lastly,  it  may  be  men- 
tioned that  Carcassonne  saw  good  results  follow  the  introduction 
of  a  sound  into  the  oesophagus  in  a  very  obstinate  case,  and  that 
circular  compression  of  the  base  of  the  thorax,  with  forcible 
flexion  of  the  head  upon  the  chest  (for  a  period  of  from  five  to 
ten  minutes),  has  been  recommended  as  a  cure  for  hiccough. 

Inspiratory  Spasm.  Spasmus  Inspiratorms. —  By  this 
term  is  understood  (in  opposition  to  the  above  described  iso- 
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lated  contraction  of  tlie  diaplii'agm)  a  spasmodic  rliytlimic 
action  of  all  or  almost  all  the  inspiratory  muscles— a  spas- 
modically increased  inspiratory  effort,  both  as  regards  depth  and 
frequency.  The  diaphragm  is  of  course  implicated,  and  in  fact 
.  all  degrees  of  the  affection  are  observed,  from  simple  hiccough  to 
complete  spasm  of  the  inspiratory  muscles  ;  but  cases  also  occur 
in  which  hiccough  as  a  symptom  is  either  not  well  marked  or  is 
entirely  absent ;  and,  moreover,  true  inspiratory  spasm  differs  very 
distinctly  from  simple  hiccough.  The  essential  feature  of  the 
affection  is  that  either  many  or  all  of  the  muscles  of  inspiration 
participate  in  the  sj)asm,  and  that  a  true  inspiration,  unbroken 
by  sudden  closure  of  the  glottis,  takes  place.  Obviously,  there- 
fore, the  dilatation  of  the  glottis,  which  belongs  to  a  true  inspua- 
tion,  also  occurs. 

The  spasm  consists  in  a  more  or  less  rapid  and  long  sequence 
of  deep  inspirations,  whilst  the  intervening  expu-ations  are  per- 
formed in  the  nsual  easy  and  noiseless  manner.  The  chest  is 
powerfully  expanded  by  the  energetic  contraction  of  the  insj)ira- 
tory  muscles,  the  epigastrium  is  protruded,  or,  if  the  spasm  be 
very  intense,  is  pressed  inwards  by  the  pressure  of  the  external 
atmosphere,  the  auxiliary  muscles  of  respiration  are  excited  to 
action  ;  at  each  inspiration  the  pectorales  and  sterno-cleido-mas- 
toids  are  brought  into  strong  relief,  the  shoulders  are  raised,  the 
head  is  drawn  backwards,  and  the  respiratory  muscles  of  the 
face,  alse  nasi,  and  eyelids  contract.  In  many  instances,  a  loud 
hooping  sound,  which  rarely  resembles  that  observed  in  hiccough, 
accompanies  inspiration,  and  this  is  often  followed  by  the  peculiar 
gurgling  sound,  which  ordinarily  accompanies  the  ascent  of  air  in 
the  oesophagus  (eructation).  The  origin  of  this  sound  is  readily 
explained  by  the  fact  that  the  abdominal  viscera  are  powerfully 
compressed  by  the  energetic  inspiratory  movements  ;  in  conse- 
quence of  this  a  portion  of  the  air  contained  in  the  stomach,  which 
is  full  of  it,  is  pressed  through  the  cardia  into  the  oesophagus  and 
rises  with  a  gurgling  sound.  In  those  who  are  much  troubled 
with  eructation  it  may  not  nnfrequently  be  observed  that  each 
act  is  preceded  by  a  short  spasmodic  inspiration. 

The  efficacy  of  the  respiration  is  more  or  less  disturbed  by 
the  violence  of  the  spasm,  and  swallowing  is  rendered  difficult ; 
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dull  pain  is  experienced  in  the  epigastrium,  tlie  abdomen  is 
usually  tympanitic,  and  there  are  as  a  rule  obher  symptoms  of 
nervous  derangement,  especially  of  hysteria.  The  spasm  usually 
occurs  in  paroxysms  of  variable  duration,  but  may  continue 
without  interruption  for  weeks  or  months.  Relief  always  occurs 
during  sleep. 

A  spasm  of  this  nature  occurred  iu  a  robust  tradesman,  aged  45.  It  had  lasted 
for  two  years,  and  no  cause  could  be  assigned  for  its  appearance.  •  The  attacks 
came  on  more  or  less  frequently,  and  especially  after  emotional  disturbauces  and 
unusual  exertion.  Each  attack  consisted  of  a  spasmodic  contraction  of  a  large 
group  of  the  muscles  of  inspiration,  lasting  for  one  or  two  seconds,  and  accom- 
panied by  a  hooping  noise.  The  shoulders  were  strongly  raised,  the  liead  was  di'awn 
backwards,  the  chest  was  expanded,  and  the.  epigastrium  was  depressed  during 
the  stronger  spasms.  The  participation  of  the  trapezii,  the  sterno-cleido-mastoids, 
the  scaleni  and  both  platysmata  in  the  spasm  was  very  evident.  The  attacks  were 
usually  preceded  by  a  very  peculiar  and  unpleasant  sensation  in  the  cardiac  region, 
a  sensation  which  was  particularly  well  marked  when  the  stomach  was  empty. 

A  healthy  looking  girl,  19  years  of  age,  affected  with  migraine,  but  without  hys- 
terical symptoms,  had  been  suddenly  attacked  three  weeks  previously  by  vomiting, 
which  was  followed  by  the  inspiratory  spasm  from  which  she  was  then  still  suffering. 
The  patient  was  under  the  care  of  Friedreich,  and  exhibited  a  peculiarly  rapid  inspi- 
ration of  a  spasmodic  character,  in  which  the  accessory  muscles  of  inspiration  par- 
ticipated, which  lasted  through  the  greater  part  of  the  day,  but  ceased  at  night. 
The  epigastrium  was  strongly  thrown  forwards  on  each  occasion';  a  hooping  noise 
like  that  of  hiccough  accompanied  each  insjjiration,  and  was  regularly  followed  by 
the  accompanying  gurgling  sound,  characterizing  the  regurgitation  of  air  in  the 
cesophagus ;  no  pressure  points  could  be  discovered.  Tlie  spasm  disappeared  iu 
a  short  time  without  the  employment  of  any  energetic  treatment. 

An  hysterical  patient,  thirteen  years  of  age,  who  had  already  repeatedly  suffered 
fiom  persistent  aphonia  and  numerous  other  hysterical  symptoms,  presented  the 
cliaracters  of  a  very  severe  inspiratory  spasm,  which  had  lasted  for  fifteen  weeks 
uninterruptedly,  excepting  at  night,  when  it  ceased.  Rapid  and  deep  inspirations, 
accompanied  by  a  loud  snoring  sound,  followed  one  another  uninterruptedly.  Tlie 
scaleni,  sterno-cleido-mastoids,  and  trapezii,  as  well  as  the  pectoralcs,  were  rendered 
very  tense,  and  the  muscles  of  the  aire  nasi  and  of  the  eyelids  contracted  at  the  same 
time.  The  upper  part  of  the  chest  was  expanded,  whilst  the  lower  part,  with  tlie 
epigastrium,  was  drawn  in.  After  some  of  the  inspirations  air  escaped  with  a 
gurgling  sound  through  the  cesophagus.  When  the  inspiratory  spasm  coincided 
with  the  systole  of  the  heart,  the  pulse  iu  the  radialis  became  imperceptible.  The 
bully  was  very  much  swollen,  great  difficulty  was  experienced  in  swallowing ; 
there  was  complete  aphonia,  ansemia,  &c.  Tlie  further  details  of  this  case,  which 
occurred  in  Friedreich's  clinic,  may  be  omitted  here. 
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Biermer  describes  (loc.  cit.,  p.  50)  a  case  in  which  peculiar  asthmatic  attacks 
supervened,  after  a  succession  of  spasmodic  tetanic  inspirations,  which  lasted 
from  a  quarter  of  an  hour  to  an  hour.  Each  inspiration  lasted  from  two  to  four 
or  more  seconds,  and  was  then  succeeded  by  a  rapid  and  loud  expiration  ;  acute 
l^ain  was  felt  in  the  region  of  the  diaphragm.  There  was  secondary  emi^hysema 
and  bronchiectasis. 

A  peculiar  form  of  respiratory  spasm  may  frequently  be  ob- 
served in  women  who  are  either  predisposed  to,  or  Avho  actually 
sulfer  from  well-marked  hysteria.  It  is  characterized  hj  an  un- 
commonly rapid  and  spasmodic  series  of  short,  deep,  hooping 
and  sighing  respirations  (reminding  the  hearer  of  the  panting  of 
a  hot  and  hunted  dog),  in  which  the  epigastrium  and  the  wiiole 
abdomen  are  thrown  into  strong  to-and-fro  movements.  Both  the 
expiration  and  the  inspiration  are  spasmodically  increased  in  in- 
tensity. The  whole  attack  lasts  for  a  minute  or  two,  and  recurs 
more  or  less  quickly  ;  it  is  not  unfrequently  associated  with  fits 
of  laughter  or  crying,  or  with  other  hysterical  symj^toms. 

It  occurs  especially  from  irritation  of  the  generative  organs, 
or  as  a  result  of  uterine  disease,  or  of  unsatisfied  sexual  excite- 
ment, and  during  menstruation.  I  have  seen  a  somewhat  more 
persistent  case  of  this  form  of  spasm  in  an  hysterical  girl  of 
eleven  years  of  age,  whose  intellect  was  also  somewhat  disturbed. 

The  following  are  more  complicated  forms  of  respiratory 
spasm : 

Attaclcs  of  Sneezing.  Sternuiatio  connulsha.  Ptirmus. — 
These  occur  in  a  paroxysmal  and  sj)asmodic  form.  The  patient 
will  sometimes  sneeze  several  hundred  times  in  succession.  (Mos- 
ler,  in  one  instance,  calculated  that  the  j^atient  had  sneezed  about 
48,000  times  in  80  hours  ! )  The  phenomena  of  sneezing  are  well 
known.  There  is  first  a  deep  inspiration,  Avhicli  is  accompanied 
by  a  peculiar  sensation  in  the  nose,  and  is  followed  by  a  violent 
exjalosive  expiration,  the  air  being  chiefly  expelled  through  tlie 
mouth.  It  is  a  reflex  act,  usually  produced  by  a  stimulus  acting 
upon  the  nasal  mucous  membrane.  Attacks  of  sneezing,  when 
of  long  duration,  are  productive  of  great  misery  to  the  patient, 
interfering  with  respiration,  the  ingestion  of  food,  and  diges- 
tion, and  causing  violent  pain  in  those  muscles  that  are  chiefly 
brought  into  action,  and  dangerous  exhaustion.    The  attacks  are 
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nsnally  accompanied  by  a  profuse  watery  secretion  from  tlie 
nasal  cavities. 

Attaclcs  of  yaioning  {Oscedo,  CJiasmus)  consist  of  a,  series  of 
yawns,  wliicli  in  patliological  cases  are  extremely  distressing  and 
exhausting.  Eacli  consists  of  a  deep,  slow,  noisy  inspiration 
performed  with  widely  opened  mouth,  and  peculiar  contraction 
of  the  muscles  of  the  buccal  cavity  and  throat,  which  is  followed 
by  a  similar  loud,  noisy  and  protracted  expiration.  The  con- 
tagious effect  of  the  idea  or  the  sight  of  others  yawning  is  well 
known. 

Under  the  term  spasmodic  cougli  are  comprehended  all  those 
paroxysmal  attacks  of  coughing,  which  are  accompanied  by  a 
loud  ringing  sound.  The  cough  is  a  sudden  spasmodic  ex- 
piration performed  with  relaxed  diaphragm  and  contracted 
glottis,  and  generally  results  from  irritation  of  the  sensory  fibres 
of  the  superior  laryngeal  nerve.  Such  attacks  of  coughing  may 
last  for  a  variable  period,  and  may  also  recur  frequently  for 
months  or  years.  The  muscles  of  expiration  may  be  called  into 
play  to  a  very  extraordinary  extent,  without  any  apj)arent  ex- 
haustion being  produced. 

Fits  of  laughing  and  crying  are  both  essentially  forms  of 
expkatory  spasm.  In  the  former  there  are  sudden  loud  expira- 
tions, accompanied  by  vocal  tones,  with  or  without  an  expres- 
sion of  hilarity  in  the  face ;  in  the  latter  there  are  long-drawn 
expirations,  often  interrupted  by  sobs,  accompanied  by  wailing 
or  moaning  sounds,  and  usually  by  a  profuse  secretion  of  tears. 
These  peculiar  forms  of  respiration  are  ordinarily  the  expression 
of  very  definite  psychical  states,  but  in  pathological  conditions 
they  may  often  be  quite  independent  of  such  states,  and  even 
arise  in  sharp  contrast  to  them,  and  are  then  designated  as  spas- 
modic. These  spasms  usually  occur  in  attacks  of  longer  or 
shorter  duration,  which  recur  with  variable  frequency. 

Our  knowledge  of  the  patlwgenesis  and  etiology  of  the 
above-named  forms  of  spasm  is  still  very  imperfect.  Physi- 
ology has  not  yet  explained  the  finer  mechanism  of  the  mom 
complicated  movements  of  respiration  sufiiciently  to  afl'ord  an 
insight  into  their  pathological  conditions,  and  even  well-ascer- 
tained physiological  facts  arei)robably  not  precisely  applicable  to 
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the  explanation  of  simple  respiratory  spasms.  At  any  rate,  the 
physiological  stimuli  for  the  inspiratory  centres  (deficiency  of  oxy- 
gen and  the  accumulation  of  carbonic  acid)  are  probably,  under 
pathological  conditions,  not  the  excitors  of  spasmodic  respira- 
tory movements.  In  all  these  forms  of  spasm,  however,  the 
various  respu-atory  centres  are  excited  either  directly  or  by 
reflex  action.  We  have  no  more  exact  knowledge  upon  this 
point. 

Moreover,  these  kinds  of  spasm  scarcely  ever  occur  in  an 
isolated  form,  but  in  the  greater  number  of  cases  are  complicated 
with  other  nervous  disturbances,  or  constitute  subordinate  symp- 
toms of  severe  general  neuroses,  and  especially  of  hysteria,  or 
they  constitute  a  symptom  of  disease  of  the  central  nervous 
system  ;  thus  laughter,  crying,  and  spasmodic  yawning  are  not 
unfrequently  accompaniments  of  cerebral  diseases,  apoplexy, 
etc.  Hysteria  esj)ecially  presents  examples  of  all  these 
forms  of  spasm,  which  in  that  disease  often  succeed  one  another 
with  extraordinary  variety.  Reflex  irritation  is  often  a  cause ; 
thus  it  may  be  produced  by  uterine  diseases,  pregnancy,  worms, 
skin  diseases,  sexual  excitement,  disturbances  of  the  circulation 
in  the  true  pelvis,  hemorrhoids,  dysmenorrhoea,  etc.;  and  these 
peripheric  causes  are  particularly  frequent  in  attacks  of  sneezing, 
and  are  seen  in  irritation  of  the  nasal  mucous  membrane  (coryza, 
hay  asthma,  etc.),  and  the  conjunctiva,  in  disease  of  the  ear  (Mos- 
ler),  in  sexual  excitement,  and  in  hemorrhoids.  A  definite  con- 
nection can  be  traced  between  this  form  of  cramp  and  migraine, 
whooping-cough,  and  bronchial  asthma  (Ferber). 

In  the  treatment  of  these  forms  of  spasm,  attention  should 
first  be  directed  to  the  removal  of  the  cause,  and  this  most  fre- 
quently is  hysteria.    (See  the  section  devoted  to  this  subject.) 

In  the  direct  treatment  of  inspiratory  spasms,  the  same  meas- 
ures must  be  adopted  as  in  the  treatment  of  hiccough.  In  the 
more  complex  forms  a  selection  must  be  made,  according  to  the 
circumstances  of  the  case,  between  cutaneous  irritants,  electro- 
therapeutic  measures,  narcotics,  and  anti-spasmodics.  For  the 
cure  of  sneezing,  which,  it  would  appear,  most  frequently 
requires  energetic  measures,  compression  of  the  root  of  the 
nose  ( ? ),  plunging  the  head  into  cold  water,  strong  mitation  of 
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the  skin,  emetics,  inhalation  of  chloroform  and  of  the  vapor  of 
iodine  through  the  nose,  may  be  successively  tried,  together 
with  the  local  application  of  solution  of  quinine  (in  hay  asthma), 
and  of  narcotic  solutions  or  snuffs,  etc.  Mosler  effected  a  cure 
in  one  case  by  resorting  to  strong  diaphoresis  (by  means  of  hot 
baths),  cutaneous  irritants,  and  opiates. 

3.  Writers'  Cramp  {Sc7ireiI)e7irampf).—Grap7iospasmus.—Mogi- 
grapliia.  {Pianists'  Cramp;  Tailors'  Cramp;  Mincers' 
Cramp^  etc.) 

Text-books  of  Bomlcrg,  Basse,  A.  Eidenlurg,  M.  Bosenthal,  Benedict;  Man- 
uals of  Electrotherapeutics. — BriXch,  HufeluncVs  Jour.  1835.  St.  4. — Stromeyer, 
bayr.  mecl.  Corrcspondenzbl.  1840,  No.  8. — G.  Hirscli,  Spinalneurosen,  1843. — 
Fritz,  liber  Reflexionsfingerkrampf.  Oesterr.  Jalirb.  1844.  Bd.  46  u.  47. — Caze- 
nave,  de  quelques  infirmit.  de  la  main  droite,  etc.  Casp.  Wocbensclir.  1848, 
No.  16. — Thiehna7in,  Fall  von  Nuhekrampf.,  Med.  Zeit.  Russlands,  1859,  No. 
44. — Hauft,  liber  d.  Schreibeki'.  Wiesb.  1860. — Tuppert,  z.  Bebandl.  des 
Schreibekr.,  Bayr.  iirtzl.  Intelligenzblatt,  1860,  No.  24. — Ci'is.  Zuradelli,  del 
crampo  degli  Scrittori.,  Gaz.  med.  ital.  Lomb.  1857.  Nos.  36-42. — Annal. 
univers.  1864. — Bemalc,  klin.  Mittheil. — Oesterreich.  Zeitscbrift  fiir  prakt, 
Heilk.  1860,  No.  45. — Duchenne,  Spasme  fonction.  et.  paralys.  muse,  fonct. 
Bull,  de  thSrap.  1860.  Electris.  localis.  III.  ed.  1872. — Solly,  Lectures  on 
Scriveners'  palsy.  Lancet,  1865,  Jan.,  and  1867,  May. — M.  Meyer,  z.  Ther.  des 
Schreibekr. — Vers.  d.  Berl.  iirztl.  Ges.  L  1867. — Bunge,  z.  Geuese.  u.  Beb. 
des  Schreibekr.  Berl.  klin.  Woch.  1873,  No.  21. 

Under  the  term  "Writers'  Cramp,"  a  large  number  of  essen- 
tially different  affections  have  been  included,  which  have  only 
this  in  common,  that  in  writing  and  in  other  complicated  and 
delicate  occupations,  such  as  sewing,  piano-forte  playing,  draw- 
ing, etc.,  a  disturbance  of  the  requisite  movements  is  apt  to 
occur,  whilst  the  coarse  muscular  movements  are  as  a  rule  per- 
formed quite  normally. 

In  writing,  in  particular,  a  large  number  of  muscles  are  kept 
in  constant,  strained,  and  unceasingly  modified  activity ;  it  is 
especially  the  small  muscles  of  the  hand  (the  interossei  and  luni- 
bricales,  the  muscles  of  the  thenar  eminence,  and  the  long  flex- 
ors and  extensors  of  the  fingers)  which  are  thus  brought  into  ac- 
tion.  It  is  unnecessary  here  to  enter  into  minute  details  in  regard 
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to  the  small  movements  that  produce  the  several  strokes,  v^^hich, 
when  combined,  form  vs^riting,  since  Zuradelli  has  discussed 
this  subject  very  fully  in  his  first  work,  and  still  less  since  in 
different  individuals  marked  differences  are  observed,  some 
writing  more  with  the  joints  of  the  fingers,  some  more  with  the 
wrist,  or  even  with  the  lower  arm.  The  characters  of  writing, 
like  the  notes  in  playing  the  piano,  or  the  movements  required 
for  sewing,  are  formed  essentially  by  the  association,  consequent 
upon  long  practice,  of  a  large  number  of  very  fine  degrees  of  con- 
traction of  the  small  muscles  of  the  hand,  which  are  almost  in- 
voluntary, and  which  follow  one  another  with  extraordinary 
rapidity  ;  there  is  in  addition  a  definite  movement  of  the  whole 
hand  to  the  right,  partly  due  to  a  movement  of  the  upper  arm 
(with  rotation  outwards,  and  a  backward  movement),  and  partly 
to  the  gradual  extension  of  the  forearm.  The  resultant  of  these 
two  motions  is  the  line  on  which  we  write. 

Every  one  is  aware  of  the  trouble  and  pains  that  are  required 
to  learn  the  art  of  writing,  and  how  much  practice  it  takes  to 
acquire  a  quick  and  fluent  hand.  Ultimately,  however,  the  as- 
sociation and  co-ordination  of  the  several  movements  become  so 
firm  and  certain  that  they  follow  one  another  almost  or  quite  in- 
voluntarily. 

It  is  probable  that  the  co-ordination  of  these  voluntary  im- 
pulses occurs  at  different  and  definite  points  of  the  central 
organs  (apparatuses  of  co-ordination),  or  it  may  be  that  the 
associated  excitations  of  the  will  pass  at  certain  points  of  the 
gray  substance  over  routes  which,  from  long  and  frequently  re- 
peated exercise,  offer  only  a  small  resistance  ;  so  that  ultimately 
the  excitations  of  the  will  pass  at  once  along  these  co-ordinating 
fibres.  It  is  only  in  a  normal  condition  of  these  fibres  (conductiv- 
ity and  excitability  normal)  that  natural  writing  (or  similar  com- 
plicated and  well-practised  movements)  is  practicable,  and  these 
fibres  appear  to  a  certain  degree  to  be  independent  of  the  motor 
paths  which  serve  for  the  conduction  of  the  simple  uncomplicated 
excitations  of  the  will.  It  is  not  easy  on  any  other  view  to  un- 
derstand how  simple  muscular  actions  can  still  be  performed 
with  facility,  whilst  the  same  muscles  refuse  to  play  their  part 
•in  complicated  associated  movements. 
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It  is  clear  that  an  harmonious  co-operation  of  all  the  individ- 
ual movements  is  absolutely  requisite  in  order  that  the  act  of 
writhig  (or  analogous  acts)  should  be  performed  with  the  usual 
facility,  and  it  is  equally  evident  tliat  disturbances  of  this  har- 
mony, which  is  the  result  of  long  practice,  may  proceed  from 
very  different  points  of  the  apparatus  in  question. 

The  points  of  greatest  importance  are  perhaps  the  condition  and 
behavior  of  the  co-ordinating  apparatus,  since  every  change  in 
its  capacity  for  work  and  excitability  will  exert  an  influence  in 
disturbing  the  co-ordination  of  movements  ;  every  pathological 
increase  or  diminution  of  the  resistance  in  particular  paths  of 
conduction  will  exhibit  itself  in  some  alteration  in  the  muscular 
contractions  at  the  periphery.  If  the  excitability  and  functional 
activity  of  particular  fibres  be  augmented,  convulsions  will  be 
produced  in  the  muscles,  even  when  the  voluntary  impulses  have 
undergone  no  change  in  strength.  On  the  contrary,  if  the  resist- 
ance in  certain  paths  be  increased,  feeble  action  of  the  muscles 
will  be  observed,  and  a  compensating  increase  in  the  energy  of 
the  impulses  of  the  will  will  occasion  convulsion  or  spasm  in  the 
associated  muscles.  If  the  co-ordinating  apparatus  be  easily  ex- 
hausted, arrest  of  the  associated  movements  will  occur  after  a 
short  period  of  activity,  whilst  the  ability  to  perform  simj)le  un- 
complicated movements  may  stiU  be  preserved.  As  all  these  mat- 
ters play  an  important  role  in  many  of  the  forms  of  writers' 
spasm  (and  similar  forms  of  disease),  Benedict  has  proposed  for 
these  neuroses  the  term  of  ' '  co-ordinated  business  neuroses,  or 
neuroses  from  occupation"  (co-ordinatorische  Beschaftigungs- 
neurosen).  The  co-ordination  of  motion  is,  in  point  of  fact,  dis- 
turbed in  most  of  the  forms  of  disease  thus  produced,  though  cer- 
tainly not  always  from  disease  of  the  co-ordinating  ajDparatus  (or 
of  certain  parts  of  the  central  gray  substance),  and  it  would  only 
be  by  an  unjustifiable  extension  of  the  idea  of  disturbances  of 
co-ordination  were  all  the  disturbances  of  co-ordinated  move- 
ments, caused  by  spasm  or  paralysis  of  particular  muscles,  to 
be  designated  by  this  name. 

Periiiheral  disturbances  may  have  a  similar  influence  on  the 
power  of  writing  and  upon  the  performance  of  analogous  acts, 
for  if  it  happen  that  particular  perii)heral  nerves  and  muscles 
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are  more  excitable  tlian  natural  tliey  will  pass  into  a  state  of 
spasm,  whilst  if  they  are  less  excitable  or  paralyzed,  the  ab- 
sence or  defective  degree  of  their  contraction  will  likewise  lead 
to  a  disturbance  of  the  co-ordinated  movements,  provided,  al- 
ways (as  indeed  is  not  otherwise  possible),  the  strength  of  the 
motor  excitation  liberated  for  the  whole  group  of  muscles  re- 
mains the  same. 

In  addition,  it  may  be  remarked  that  the  sensibility  of  the 
hand,  the  so-called  sense  of  muscular  effort,  and  muscular  sen- 
sibility probably  play  a  not  unimportant  part  in  writing,  espe- 
cially in  guiding  and  holding  the  pen.  Disturbances  in  these 
organs,  such  as  hypersesthesia  and  anaesthesia  in  the  centri- 
petally  conducting  paths,  may  likewise  lead  either  by  direct  or 
reflex  action  to  disorder  of  the  complicated  mechanism  required 
for  these  movements. 

It  is  obvious  that  under  the  head  of  "writers'  spasm"  are 
included  very  various  morbid  conditions,  having  this  only  in 
common,  that  they  disturb  or  render  impossible  the  delicate 
and  complicated  movements  required  for  writing.  We  are 
unable,  at  present,  to  classify,  with  any  degree  of  accuracy,  the 
several  forms  in  accordance  with  their  genesis,  whilst  the  symp- 
tom of  disturbance  of,  or  interference  with,  particular  avocations 
of  life,  which  is  common  to  them  all,  keeps  them  sufficiently 
together  in  practice.  It  is  always  advisable,  however,  with  a 
view  to  obtain  better  and  more  exact  knowledge,  to  distiuguish 
the  several  forms  from  each  other,  and  the  three  divisions  sug- 
gested by  Benedict  are  well  adapted  for  this  j)urpose,  namelj'-, 
the  spastic,  the  tremulous,  and  the  paralytic  form. 

Symptoms. — The  disturbances  of  movement  which  render 
writing,  or  similar  acts,  difficult  or  impracticable,  are  highly 
characteristic.  Such  disturbances  are  in  the  first  instance  only 
slight,  and  are  only  perceived  when  the  effort  has  been  long- 
continued,  and  is  then  felt  as  a  sensation  of  extreme  weariness. 
By  degrees  the  symptoms  become  more  and  more  marked,  and 
make  their  appearance  very  soon  after  the  commencement  of  the 
exertion,  and  ultimately,  as  soon  as  the  pen  is  taken  in  hand, 
or  even  when  the  hand  is  merely  placed  in  the  required  posi- 
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tion.  The  disturbance  is  increased  if  the  attention  be  directed 
to  it. 

Close  observation  shows  that  considerable  variations  occur  in 
the  phenomena  in  diiferent  instances.  True  spasmodic  disturh- 
ances  {spastic  form),  in  which  there  are  tonic  or  clonic  spasms 
of  one  or  several  muscles,  are  the  most  typical  and,  perhaps, 
the  most  frequent.  In  the  earlier  periods  of  the  affection  only 
slight  spasmodic  movements  of  particular  fingers,  with  here  and 
there  an  irregular  stroke  in  the  writing,  are  to  be  observed. 
After  a  time  the  spasms  become  stronger,  and  are  generally 
tonic  in  charactei",  affecting,  usually,  the  thumb  and  first  finger  ; 
they  appear  in  the  form  of  a  sudden  extension  of  the  fingers, 
causing  the  pen  to  be  dropped ;  or  there  is  a  spasmodic  action 
of  the  opponens  pollicis,  with  abduction  and  coincident  flexion 
of  the  index  finger,  so  that  the  pen  is  rapidly  moved  away 
from  the  paper ;  or  a  spasmodic  flexion  of  the  first  three 
fingers  occurs,  so  that  thej^  are  pressed  tightly  against  the 
pen,  which  cannot  then  be  moved  further  onwards ;  or,  there 
may  be  movements  of  pronation  or  supination  in  the  fore- 
arm so  that  the  pen  is  raised  from  the  paper  and  moved  back- 
wards and  forwards  in  the  most  irregular  manner  ;  or  lastly, 
the  abnormal  movements  of  the  pen  may  be  occasioned  by 
sj)asms  of  the  muscles  of  the  shoulders.  More  rarely,  when 
any  attempt  to  write  is  made,  well-marked  trembling  of  the 
hand  and  forearm  is  experienced,  and  at  a  later  period,  even 
of  the  whole  arm,  so  that  the  pen  only  makes  undulating  or 
angular  strokes,  and  the  writing  becomes  completely  illegible 
{tremulous  form  of  sjjasm). 

In  all  these  cases  the  act  of  writing  is  rendered  materially 
slower  and  more  difficult,  the  formation  of  the  strokes  is  retarded, 
as  if  the  movements  of  the  hand  were  forcibly  resisted  ;  and,  as 
the  spasm  increases,  the  pen  at  length  refuses  to  move— a  pause 
must  be  made— after  which  the  whole  scene  is  repeated.  The 
position  which  the  patient  often  assumes,  in  order  to  facilitate 
his  writing,  and  the  means  he  employs  to  prevent  the  occurrence 
of  the  spasm,  are  often  extraordinary.  One  will  only  rest  the 
wrist  on  tlie  paper,  raising  the  elbow  in  the  air  ;  another  sup- 
ports the  arm  on  the  elbow,  and  writes  with  the  wrist  raised  and 
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free  ;  another  steadies  the  right  liand  with  the  left ;  another 
takes  the  pen  between  the  index  and  middle  finger,  or  sticks  it 
into  a  cork,  which  he  seizes  with  the  whole  hand.  It  is  instruc- 
tive to  notice  the  changes  that  occur  in  the  handwriting,  conse- 
quent on  disease,  and  a  comparison  may  be  instituted  with 
letters  formerly  written  in  health ;  it  is  often  quite  altered  in 
character,  because  the  patient  has  adopted  a  new  method  of 
using  the  pen,  when  writing  is  possible.  The  strokes  are  coarse, 
imperfect,  and  unequal,  and  numerous  irregularities  and  false 
strokes  are  to  be  observed  ;  in  the  highest  degrees  of  the  affection, 
after  a  few  scarcely  legible  words,  the  whole  writing  becomes  a 
mass  of  irregular  strokes  and  curves,  whilst  in  other  instances 
the  letters  are  mere  trembling,  undulating  or  zig-zag  strokes. 

In  strong  contrast  with  the  cases  Just  described,  are  those 
in  which  fatigue  and  weakness  of  the  hand  and  forearm  con- 
stitute prominent  symptoms,  in  which  there  are  no  distinct 
spasms,  but  in  which  paralysis  is  more  or  less  well  marked, 
though,  j)erlia23S,  it  is  only  observable  when  the  patient  attempts 
to  write  (^paralytic  form).  A  gradually  increasing  and  very 
decided  sense  of  fatigue  is  experienced  in  the  hand  and  forearm, 
which  become,  as  it  were,  stiff,  and  no  longer  capable  of  being 
moved ;  pain  is  felt  in  the  whole  arm,  and,  if  the  act  of  writing 
is  persisted  in,  it  extends  to  the  shoulder  and  back.  As  soon 
as  the  pen  is  laid  down  the  feeling  of  weakness  and  exhaus- 
tion disappears,  to  reappear  as  soon  as  it  is  taken  up  again.  It 
is  generally  confined  to  the  flexors,  or  to  the  extensors,  or  to  the 
ulnar  border  of  the  forearm,  and  spreads  from  this  as  a  centre. 

The  motility  of  the  affected  muscles  for  all  the  coarser  kinds 
of  work  usually  remains  unimpaired.  The  various  movements 
of  which  they  are  capable  are  performed  with  normal  precision 
and  strength,  and  no  anomaly  can  be  observed  even  when  they 
are  called  into  full  action ;  occasionally,  however,  particular 
muscles,  especially  the  extensors  of  the  fingers  and  thumbs,  pre- 
sent distinct  paralytic  debility  ;  in  rare  .cases  the  whole  arm  is 
similarly  affected,  and  becomes  less  capable  of  discharging  its 
ordinary  duties.  Hasse,  however,  observed  a  case  of  tremor 
limited  to  the  right  hand  which  interfered  with  all  the  ordinary 
occux^ations  of  the  patient. 
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The  execution  of  other  kinds  of  fine  work  is  often  much  dis- 
turbed ;  those  who  siilfer  from  writers'  spasm  suffer  also  from 
impairment  of  the  movements  requisite  for  sewing,  piano-forte 
phiying,  embroidery,  buttoning  up  the  clothes,  and  similar  acts  ; 
this  is  not,  however,  always  the  case.  If  the  patient  have  learned 
to  write  with  his  left  hand,  the  spasm  not  unfrequently  extends 
to  this  also,  and  his  pleasure  in  his  new  acquisition  is  quickly 
turned  to  disappointment. 

The  most  common,  and  indeed  almost  constant  sensory  dis- 
tiLrbance,  is  the  painful  feeling  of  fatigue  in  the  affected  ex- 
tremity, which  may  rise  to  a  high  degree  of  intensity  and  assume 
a  neuralgic  character;  the  shoulder  and  back  are  frequently  pain- 
ful, and  some  of  the  spinous  processes  of  the  cervical  and  dorsal 
vertebrae  are  not  unfrequently  sensitive  to  pressure.  The  pain 
may  extend  even  to  the  occiput,  and  one  of  my  patients,  who 
was  a  physician,  stated  that  he  frequently  suffered  from  deep- 
seated  frontal  pain  on  the  left  side  (does  this  afford  a  clue  to 
the  localization  of  the  disease?). 

Johann  Mueller  observed  slight  shocks,  resembling  those  of 
electricity,  in  his  own  fingers.  Many  patients  complain  of  formi- 
cation and  numbness  in  the  region  supplied  by  one  or  other  of 
the  nerves  of  the  forearm.  The  existence  of  true  anaesthesia, 
however,  can  seldom  be  demonstrated ;  the  same  may  be  said  of 
hypersesthesia,  and  it  is  only  now  and  then,  where  neuritis  or 
some  other  form  of  inflammation  is  present,  that  the  presence  of 
a  Ivind  of  pressure  points  has  been  ascertained  (see  a  case  de- 
scribed by  Runge). 

Many  other  forms  of  nervous  disturbance  are  usually  asso- 
ciated with  writers'  cramp.  These  are  particularly  common 
in  so-called  nervous  persons,  and  those  who  are  members  of 
neuropathic  families,  and  who  exhibit  different  morbid  pheno- 
mena in  other  regions  of  the  nervous  system.  These  various 
forms  of  spasm,  strabismus,  stammering,  spasm  of  the  face,  of 
the  throat,  etc.,  are  occasionally  observed  ;  weakness  of  the  ex- 
tremities and  paraplegic  symptoms  with  tremors  do  also  occur, 
and  very  commonly  there  is  great  psychical  excitability  with  in- 
clination to  mental  depression ;  and  it  is  worthy  of  notice  that 
in  almost  all  patients  of  this  kind  psychical  influences,  emotions 
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of  all  kinds,  and  over-exertions  of  either  the  mind  or  the  body, 
exert  a  decidedly  injurious  action  on  the  progress  of  the  disease. 

The  behavior  of  the  affected  muscles  and  of  the  nerves  supply- 
ing them  under  electrical  excitation  has  been  the  subject  of  much 
investigation,  but  the  results  have  been  almost  always  negative — 
that  is  to  sajT-,  the  muscles  have  reacted  normally  ;  electricity, 
therefore,  affords  us  no  assistance,  as  regards  either  the  diag- 
nosis or  the  prognosis  of  the  disease.  The  presence  of  slight 
quantitative  alterations,  either  of  increase  or  of  diminution  of 
the  excitability,  may  often  be  demonstrated  by  examination  with 
faradic  currents.  A  few  observers,  as  A.  Eulenburg,  M.  Rosen- 
thal, and  others,  have  demonstrated  qualitative  anomalies  from 
experiments  with  galvanic  currents ;  these,  however,  cannot  as 
yet  be  turned  to  practical  account.  Various  "business  neu- 
roses," which  are  altogether  analogous  to  writers'  spasm  in  their 
nature  and  in  their  symptoms,  require  here  only  to  be  shortly 
noticed. 

Piano-forte  players'  spasm  is  of  no  uncommon  occurrence, 
particularly  in  professional  players  (women),  and  presents  the 
same  features  as  writers'  spasm,  such  as  spasmodic  contraction  of 
particular  fingers,  painful  exhaustion  and  stiffness  of  one  or  the 
other  hand,  and  pain  in  the  shoulder  and  back,  which  is  most  fre- 
quently experienced  between  the  scapula  and  spinal  column. 

Yiolin  players''  spasm  sometimes  occurs  in  the  left,  some- 
times in  the  right  hand,  either  in  the  form  of  painful  exhaus- 
tion and  stiffness,  or  as  convulsive  spasm  of  some  of  the 
muscles  of  the  head,  arm,  or  shoulder.    It  renders  playing  im 
possible. 

Yery  similar  symptoms  are  presented  by  tailors'  and  shoe- 
makers' spasm  {sewing  spasm).  As  soon  as  the  patient  begins  to 
work,  tonic  and  clonic  spasms  or  functional  debility  of  the  muscles 
of  the  hand  and  arm  are  experienced ;  but  the  cases  of  tetany, 
which  have  been  often  described  under  the  name  of  ' '  shoemakers' 
spasm,"  must  be  distinguished  from  this  (see  the  chapter  on 
Tetany). 

Smiths''  spasm  has  been  occasionally  described  as  a  tonic  con- 
traction of  the  muscles  of  the  forearm  api^earing  as  soon  as  the 
hammer  is  seized,  or  as  a  painful  spasm  of  the  muscles  of  the 
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upper  arm  and  shoulder,  wliicli  are  especially  called  into  play  in 
the  act  of  hammering. 

Basedow  was  the  first  to  describe  a  similar  affection  affecting 
milkmaids,  under  the  terra  milkers'  spasm,  which  consists  of  a 
tonic  contraction  of  the  flexors  and  extensors  of  the  forearm 
on  any  attempt  to  milk  being  made,  whilst  all  other  occupations 
can  be  undertaken  with  facility. 

The  number  of  these  forms  of  spasms  could  easily  be  aug- 
mented, as  analogous  conditions  occur  in  all  avocations,  and  they 
have  already  been  occasionally  observed  in  painters,  makers  of 
artificial  flowers,  harp-players,  watch-makers,  and  turners. 

The  co?M-5e  of  all  these  forms  of  disease  is  almost  the  same. 
They  commence  very  gradually,  but  after  a  time  increase  more 
and  more  rapidly,  and  it  is  only  in  rare  instances  that  they  are 
observed  to  begin  almost  suddenly,  after  some  powerful  exciting 
cause,  as  over- exertion  or  violent  psychical  influence. 

The  symptoms  vary  greatly  in  intensity,  partly  in  consequence 
of  external  and  partly  of  internal  conditions.  The  patient  is  ren- 
dered worse  by  bodily  or  mental  exertion,  or  by  strong  emotions, 
whilst  rest,  discontinuance  of  the  particular  occupation  which 
has  led  to  the  spasm,  and  general  tonic  and  strengthening  meas- 
ures, improve  his  condition. 

The  duration  of  the  disease  is  usually  very  protracted,  often 
lasting  throughout  life.  Complete  recovery,  or  even  marked  im- 
provement, is  of  very  rare  occurrence.  Arrest  of  the  progress  of 
the  disease  is  more  common,  and  is  relatively  favorable. 

Etiology. — Writers'  spasm  is  met  with  most  frequently  in 
men,  much  more  rarely  in  women,  and  this  is  apparently  the 
result  of  the  different  amount  of  writing  required  of  the  two 
sexes.  Pianoforte  players'  spasm  occurs  more  frequently  in 
women,  and  particularly  in  neuropathic  persons,  who  belong 
to  "nervous"  families. 

The  principal  cause  of  the  disease  is  excessive  writing  (or 
pianoforte  playing,  sewing,  etc.).  It  is  consequently  most  fre- 
quently observed  in  writers,  secretaries,  clerks,  merchants  and 
savants;  but  it  often  occurs  also  in  those  who  write  but  little, 
and  who  think  they  have  done  wonders  when  they  have  signed 
a  score  of  business  letters. 
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The  spasm  is  occasionally  and  more  rarely  seen  to  arise  from 
exposure  to  cold,  after  injuries  of  nerve  or  muscle,  from  foreign 
bodies  in  tlie  fingers  (Hubert- Valleroux),  from  reflex  action  con- 
sequent on  periostitis  of  the  external  condyle  of  the  humerus 
(Runge).  In  some  few  cases,  neuritis  of  one  or  other  of  the 
nerve  trunks  of  the  forearm  has  been  found  to  be  the  cause  of 
the  symptoms  (Remak,  M.  Meyer).  Such  cases,  however,  do  not 
strictly  belong  to  these  forms  of  spasm,  and  the  same  is  true  of 
those  disturbances  in  writing  which  depend  on  centric  (cerebral 
and  spinal)  disease. 

It  is  obvious  that  inconvenient  tables,  a  bad  position  in  writ- 
ing, tight  sleeves,  bad  pens,  and  especially  hard  and  pointed 
steel  pens,  must  favor  the  development  of  the  disease,  since  all 
these  means  increase  the  demands  made  upon  the  functional 
activity  of  the  muscles  and  nerves  employed  in  writing.  It  is 
certain,  however,  that  steel  pens  are  not  exclusively  to  blame  in 
producing  this  form  of  spasm,  since  it  was  known  before  they 
were  invented,  and  occurs  in  those  who  use  only  quill  pens. 

In  regard  to  the  essential  nature  of  "writers'  spasm  there  is 
still  much  obscurity,  since  pathological  anatomy  has  been  able 
to  add  but  little  to  our  knowledge  ;  we  are  consequently  com- 
pelled to  rely  exclusively  on  hypotheses,  and  we  have  indi- 
cated in  our  introductory  remarks  in  what  direction  they  point. 
The  numerous  cases  that  occur  cannot,  of  course,  be  all  compre- 
hended in  one  category,  and  it  is  certain  we  have  to  deal  with 
several  forms  of  primary  disease.  The  view  that  there  is  an  in- 
creased excitability,  and  at  the  same  time  great  debility  of  the 
co-ordinating  apparatus  (or  of  certain  parts  of  it),  sufficiently 
accounting  for  the  phenomenon  of  the  spasm  with  the  consecu- 
tive exhaustion,  in  typical  cases,  and  especially  in  the  spastic 
forms,  is  highly  attractive.  At  all  events,  there  are  here  various 
delicate  impalpable  trophic  disturbances,  in  regard  to  the  ana- 
tomical seat  of  which  we  are  completely  ignorant. 

It  is  very  generally  believed  that  there  is  debility  or  paralj^sis 
of  certain  muscles,  and  secondary  spasm  of  their  antagonists 
(Zuradelli,  Haupt),  an  opinion  which  does  not  seem  to  us  to  be 
correct  for  a  majority  of  cases.  The  hypothesis,  that  in  writers' 
spasm  there  is  a  reflex  spasm  proceeding  from  the  sensory  cuta- 
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neous,  or  sensory  muscle  nerves  (Fritz),  seems  to  us  equally  ill 
founded ;  tliougli  it  cannot  be  denied  that  particular  cases 
originate  in  a  reflex  mode  ;  even  in  these  cases,  however,  it  is 
probable  that  there  is  coincident  disease  in  the  central  reflex 
apparatus. 

Disturbances  in  the  motor  paths  (peripheral  or  central),  or  in 
the  muscles  themselves,  are  very  seldom  the  cause  of  true  writers' 
cramp  ;  such  a  connection  can  only  be  conceived  where  actual  ex- 
periment shows  that  there  is  a  distinct  diminution  of  the  motil- 
ity, or  a  considerable  diminution  of  the  electrical  excitability. 

In  the  present  state  of  our  knoAvledge  we  are  justified  in 
placing  the  seat  of  the  cause  of  the  typical  forms  of  writers' 
spasm  in  the  central  nervous  system,  although  we  are  not  in  a 
position  to  locate  it  with  precision.  Whether  the  trophic  dis- 
turbance is  to  be  sought  for  in  the  gray  substance  of  the  cervical 
portion  of  the  spinal  cord,  or  in  the  cerebral  peduncles,  or,  lastly, 
in  the  gray  substance  of  the  brain,  can  only  be  determined  by 
future  investigation. 

The  diagnosis  of  this  form  of  the  disease  is,  for  the  most 
part,  easy.  Care  must  be  taken  not  to  confound  it  with  other 
diseases  which  may  also  disturb  the  handAvriting,  though  they 
do  not  belong  to  the  same  category.  It  will  be  sufiicient  to  refer 
here  to  the  various  forms  of  tremor,  to  chorea,  to  progressive 
muscular  atrophy,  and  to  arthritic  disease,  to  indicate,  on  the 
one  hand,  the  most  likely  diagnostic  errors,  and,  on  the  other, 
to  enable  the  physician  to  avoid  them.  It  is  especially  important 
to  pay  attention  to  the  often  almost  imperceptible  commence- 
ment of  spinal  and  cerebral  paralyses,  for  they  not  unfrequently 
first  appear  in  the  form  of  disturbances  of  the  more  delicate 
movements,  and  especially  of  the  writing,  though  with  a  moder- 
ate amount  of  attention  their  true  significance  will  soon  be  recog- 
nized. 

It  often  costs  much  trouble  to  determine  with  precision  the 
particular  muscles  that  are  affected  and  the  nature  of  the  disturb- 
ance ;  it  is  necessary  that  the  examination  should  be  very  exact 
and  complete  ;  the  patient  should  be  observed  whilst  he  is  in  the 
act  of  wi-iting.  Each  muscle  should  be  tested,  and  the  characters 
of  his  handwriting  be  studied.   Particular  attention  must  also 
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be  paid  to  tlie  determination  of  the  primary  disturbing  causes, 
and  it  may  be  regarded  as  a  stroke  of  good  fortune  if  we  dis- 
cover one  in  an  attack  of  neuritis  or  in  the  j)resence  of  a  pain- 
ful scar  or  other  reflex  irritation,  or  in  the  use  of  bad  writing 
materials. 

The  %)Tognosis  of  writers'  cramp  (and  the  cognate  fonns  of 
disease)  is  unfavorable.  In  all  cases  it  is  at  least  doubtful,  and 
in  the  majority  decidedly  unfavorable.  Complete  recovery  is 
very  rare  ;  considerable  improvement  or  arrest  at  a  certain 
point  being  more  frequent.  In  a  large  number  of  cases  no  treat- 
ment proves  of  any  value,  the  disease  making  steady  progress 
and  at  length  rendering  writing  impossible.  Of  course  the  cases 
in  which,  when  the  practice  of  writing  is  discontinued,  the  spasm 
ceases  cannot  be  included  in  those  that  are  benefited  by  treat- 
ment. It  is  obvious  that  the  affection  may  prove  extremely  im- 
portant in  its  effect  upon  the  support  and  social  position  of 
those  who  have  much  writing  to  do,  and  such  patients  are  often 
obliged  to  take  up  some  other  calling.  Writei's'  spasm,  as  a 
rule,  has  no  influence  on  the  general  health  or  on  the  duration 
of  life. 

The  treatment  should  consist,  primarily  and  essentially,  in  at- 
tention to  and  removal  of  the  cause,  and  nothing  should  be  left 
untried  that  gives  the  least  prospect  of  success.  The  discontin- 
uance of  all  writing,  piano-forte  plajdng,  sewing,  or  whatever 
else  may  have  led  to  the  occurrence  of  the  disease,  or  at  least 
the  limitation  of  such  occupations  to  the  greatest  possible  extent, 
is  of  the  greatest  importance.  In  recent  and  slight  cases  this 
alone  will  often  effect  a  cure  in  the  course  of  one  or  two  months. 
In  more  chronic  cases,  however,  this  abstinence  from  wiiting 
must  be  insisted  on  with  the  utmost  rigor,  though,  unfor- 
tunately, the  circumstances  of  the  patient  render  it  sometimes 
impracticable.  In  cases  that  are  at  all  severe  or  obstinate,  there 
is  little  chance  of  recovery  unless  the  patient  can  give  up  his 
occupation  for  six  months  or  a  year.  If  this  cannot  be  done, 
Ave  must  endeavor  to  assist  the  patient  by  recommending  the  use 
of  good  soft  pens  and  suitably  made  penholders  (and  I  may 
observe  that  I  have  found  thick  cork  holders  very  serviceable), 
and  by  improvement  in  the  method  of  writing. 
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Electricity  is  undoubtedly  tlie  most  important  and  effective 
of  tlie  direct  therapeutic  agents  in  tliese  affections,  and  excellent 
results  may  be  obtained  from  its  use,  especially  in  recent  and 
slight  cases.  In  very  chronic  cases  it  is  useless,  though  its  fail- 
ure may  in  some  instances  be  attributed  to  the  employment  of  a 
wrong  method. 

The  faraclic  (or  interruptecT)  current  appears  to  have  little 
effect,  and  only  proves  useful  in  cases  of  local  anaesthesia  or  Jiy- 
perjesthesia,  or  of  paralysis  of  particular  muscles.  A  few  suc- 
cessful cases  have,  however,  been  reported  (as  those  by  M.  Meyer 
and  Zuradelli).  Local  faradisation  of  the  nerves  and  muscles,  or 
cutaneous  faradisation  by  means  of  the  electric  brush,  may  be 
tried  in  different  instances.  The  purely  spastic  forms,  so  far 
from  being  improved,  are  sometimes  made  worse  by  the  applica- 
tion of  faradic  electricity. 

The  galvanic  current,  on  the  other  hand,  much  more  fre- 
quently gives  decidedly  favorable  results,  as  is  sufficiently  evi- 
denced by  the  striking  improvement  in  the  handwriting  that 
may  be  observed  to  occur  and  to  remain  for  some  time  during  or 
after  the  application  of  the  constant  current.  I  have  thoroughly 
satisfied  myself  of  its  efficacy,  though  I  have  not  been  able  to  es- 
tablish the  superiority  of  any  one  method  of  applying  it  over  the 
others.  When  good  effects  have  followed,  the  same  results 
were  obtained  from  all  modes  of  applying  it  to  the  arm  and  neck. 

It  may  be  reasonably  held,  however,  that  the  same  method  of 
treatment  will  not  prove  equally  effective  in  all  cases,  and  that 
as  a  rule  different  methods  must  be  tried,  and  tried  with  perse- 
verance. Electro-therapeutists  are  by  no  means  in  accordance 
in  regard  to  the  most  advantageous  method  in  which  electricity 
should  be  applied.  According  to  the  present  state  of  our  infor- 
mation it  would  appear  most  advisable  to  galvanize  the  vertebral 
column  in  the  cervical  region,  with  ascending  stabile  and  labile 
currents,  and  to  combine  with  this  the  peripheral  galvanization 
of  the  nerves  and  muscles  of  the  arm  which  are  especially  affect- 
ed. I  believe  I  have  obtained  favorable  results  in  several  cases 
by  the  transmission  of  galvanic  currents,  both  transversely  and 
in  an  antero-posterior  direction,  through  the  head.  Many  modifi- 
cations of  this  method  based  on  general  electro-therapeutic  prin- 
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ciples,  must  be  adopted  in  particular  cases,  but,  generally  speak- 
ing, both  tlie  pain  and  tlie  feeling  of  fatigue  rapidly  disappear 
during  tlie  application  of  tliese  currents,  whilst  the  imj^rovement 
in  writing  only  occurs  after  the  lapse  of  some  time,  and  some- 
times altogether  fails  to  take  place.  The  galvanic  treatment 
should  in  all  instances  be  continued  for  a  considerable  period,  at 
the  very  least  for  several  months.  The  application  of  the  cur- 
rent, which  should  not  be  too  strong,  may  be  made  as  often  as 
from  three  to  six  times  per  week. 

In  cases  where  the  disease  is  due  to  neuritis,  or  other  similar 
conditions,  the  galvanic  current  is  also  the  principal  remedy; 
many  of  my  patients  have  experienced  material  im]3rovement 
from  wearing  a  single  galvanic  element  on  the  arm  for  a  longer 
period,  as,  for  instance,  for  several  hours  daily,  or  even  perma- 
nently. (According  to  Ciniselli's  plan,  a  single  plate  of  zinc  and 
one  of  copper  united  by  a  wire  netting  covered  with  silk  may 
be  placed  on  any  part  of  the  body,  with  a  moist  linen  rag  be- 
neath.) In  cases  where  the  electric  treatment  proves  ineffective, 
little  benefit  can  be  expected  from  other  remedies  ;  nevertheless 
several  additional  means  may  be  resorted  to,  and  amongst  these 
gymnastics,  shampooing,  the  employment  of  tonics  and  gen- 
eral corroborants,  mountain  travelling,  and  a  moderate  cold 
water  cure  may  be  mentioned.  Little  can  be  expected  from  ner- 
vines or  antispasmodics,  or  from  narcotics,  though  they  are  often 
enough  prescribed  in  despair  on  the  failure  of  other  means. 
Strychnia  has  found  its  panegyrists,  and  Rossander  cured  one 
case  by  a  combination  of  shampooing  and  subcutaneous  in- 
jections of  strychnia.  Baths,  counter-irritants,  spirituous  and 
narcotic  embrocations,  and  liniments  almost  always  fail  in  pro- 
ducing any  benefit. 

In  desperate  cases  many  patients  resort  to  meclianical  means, 
though  seldom  with  success.  The  simplest  measure  that  can  be 
adopted  is  to  insert  the  pen  into  a  cork  or  a  thick  piece  of  Avood, 
or  to  fasten  it  by  means  of  a  ring  to  the  first  or  middle  finger. 
Attempts  have  sometimes  been  made  to  counteract  particular 
spasmodic  movements  by  means  of  complicated  apparatus,  but 
in  most  instances  without  success.  Such  measures  are  especiall}^ 
futile  in  the  paralytic  form.    Many  patients  are  relieved  by  the 
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metliod  suggested  by  Tuppert,  ol  applying  a  narrow  bandage  or 
strip  of  court  plaster  firmly  around  the  wrist. 

Tenotomy  of  the  affected  muscles  has  been  recommended  as  a 
d&i'nier  ressort,  and  Stromeyer  having  obtained  a  successful  re- 
sult in  one  case,  by  section  of  the  tendon  of  the  flexor  longus 
pollicis,  the  same  plan  was  tried  by  Dieffenbach,  Langenbeck 
and  others,  but  for  the  most  part  without  effect.  Tuppert  has 
gone  so  far  as  to  perform  this  operation  no  less  than  50  (!)  times 
in  one  arm,  without  any  better  result  than  "improvement."  My 
own  opinion  is  that  tenotomy  is  absolutely  useless  in  the  great 
majority  of  cases,  and  that  it  is  only  permissible  when  the  spasm 
is  limited  to  a  particular  muscle. 

The  treatment  of  the  other  "business  neuroses"  above  enu- 
merated must  be  conducted  on  essentially  similar  principles. 

f.  Spasm  of  .the  Muscles  suxjplied  ty  the  Lumtar  and  Sacral 
Nerves.   {Plexus  Lumbalis  and  Sacralis). 

Romberg,  1.  c. — A.  J.  Joiei't,  de  la  contract,  rhythm,  muscul.  involont.  Clin.  Europ. 
1859,  No.  17. — Remcbk,  iiber  Spasm,  alternans  transvers.  Berl.  kliu.  Wochcnsclu'. 
18G4,  No.  10.—Erl>,  Galvanoth.  Mittheil.  Arch.  f.  klin.  Med.  III.  p.  Z^O.—Beiiter, 
Contractur  d.  Adductoren  beider  Oberachenkel.  Ztschr.  f.  Chiru.  Gebm-tk.  1868. 
— Kussmaul,  uber  rheumat.  ton.  Krampfe  mit  Albuminuric,  etc.  Berl.  klin. 
"Woch.  1871,  Nos.  43 — 44. — Bostels,  Contracture  des  extr6mites  infer,  etc.  Journ. 
denied,  d.  Brux.  1872.  Dec. — Duchenne,  Impotence  fonctionn.  et  spasm,  fonct. 
du  long  peronier  latGral.  Arch.  gen.  1872. — Electris.  local.  II.  ed.  p.  1008. — 
Weir  Mitclicll,  on  certain  iJainful  affections  of  the  feet,  Philad.  Med.  Times, 
1872,  Nov. 

Isolated  and  independent  spasms  affecting  particular  muscles 
of  the  lower  extremities  are  of  extremely  rare  occurrence.  It  is 
alike  uncommon  in  practice  and  in  the  literature  of  medicine. 
As  a  rule,  it  is  either  a  symptom  of  some  more  general  form  of 
spasm,  as  tetany,  tetanus,  hysteria,  chorea,  or  epilepsy,  and  is 
described  under  the  heads  of  these  diseases,  or,  and  this  is 
most  frequently  the  case,  it  is  a  symptom  of  some  central  (and 
especially  spinal)  disease,  to  the  account  of  which  the  reader 
may  refer. 

A  few  observations  upon  these  points  will  here  be  sufficient, 
since,  in  regard  to  the  etiology  and  treatment  of  the  several 
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forms,  we  can  only  refer  to  what  lias  been  already  said  in  treating 
of  spasms  in  general  and  of  those  of  the  upper  extremity  in  par- 
ticular. 

Stromeyer  was  the  first  to  describe  the  so-called  spastic  con- 
tracture of  tlie  hip, ' '  and  to  suggest  the  means  of  establishing  its 
diagnosis.  By  this  term  is  signified  a  tonic  spasm  of  the  iliac 
and  psoas  muscles  and  of  the  quadratus  lumborum  and  occasion- 
ally of  one  or  two  of  the  muscles  of  the  front  of  the  thigh.  The 
thigh  is  kept  in  a  strongly  flexed  position,  the  tendon  and  mus- 
cular belly  of  the  ilio-psoas  muscle  project  strongly,  the  pelvis 
a^Dpears  to  be  raised  on  the  alfected  side,  the  limb  is  shortened, 
and  in  walking  the  patient  inclines  to  this  side.  Passive  exten- 
sion cannot  be  performed,  and  any  attempt  to  straighten  the 
Joint  causes  acute  pain  in  the  tense  muscles,  and  frequently  in 
the  knee  also.  This  form  of  spasm  is  most  frequently  induced 
directly  by  disease  of  the  lumbar  vertebrae,  psoitis,  and  psoas 
abscess,  and  in  a  reflex  manner  by  diseases  of  the  hip  joint 
(coxitis  and  articular  neurosis). 

Spasm  of  the  quadriceps  extensor  femoris  is  on  the  whole  of 
rare  occurrence.  Kigid  extension  of  the  knee  joint,  such  as  is 
seen  in  tetany  and  in  articular  neuralgia  of  this  joint,  results  from 
tonic  sj)asm.  I  have  seen  clonic  convulsion  of  this  muscle,  in  a 
case  of  articular  hypersesthesia,  whenever  the  patella  was  touched. 
A.  Eulenburg,  in  his  treatise  on  nervous  diseases  (p.  700),  men- 
tions a  case  of  clonic  spasm  of  the  right  quadriceps  which  was 
induced  hj  every  attempt -to  walk  or  stand,  and  which  was  cured 
by  electricity. 

Contracture  of  the  adductors  of  both  thighs  was  observed  by 
Beitter,  which  probably  resulted  from  rheumatic  inflammation 
of  both  hip  joints.  It  has  also  been  seen  as  a  symptom  of  tetany 
by  Stich. 

Remak  has  described  a  remarkable  case  of  spasm  of  the  glutcei 
muscles.  It  consisted  of  a  rhythmical  and  synchronous  spasm  in 
the  muscles  of  the  right  arm  and  left  leg,  alternating  with  a  similar 
spasm  in  the  left  arm  and  right  leg.  The  spasm  in  the  legs  con- 
sisted of  a  series  of  contractions  of  the  glutsei,  in  consequence  of 
which  the  leg  was  drawn  backwards  in  walking,  and  fixed  in 
that  position. 
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Spasm  of  the  flexors  of  the  leg  (biceps  f  emoris,  semi-tendi- 
nosus  and  semi-membranosus)  is  not  unfrequently  observed  as  a 
stiff  contracture,  in  hysterical  patients  or  in  those  suffering  from 
disease  of  the  spinal  cord  or  from  disease  of  the  knee  Joint.  The 
result  is  that  the  knee  Joint  is  kept  in  a  strongly  flexed  position, 
which  may  proceed  to  such  an  extent  that  the  heel  and  the 
buttock  are  brought  into  contact.  In  such  cases  active  exten- 
sion is  impracticable,  and  passive  extension  is  extremely  difficult 
and  painful. 

Spasms  of  the  anterior  muscles  of  the  leg  (supplied  by 
the  peroneal  nerve)  are  upon  the  whole  of  rare  occur- 
rence. I  have,  however,  seen  one  such  case,  in  which  there 
was  contracture  of  all  the  muscles  supplied  by  the  peroneal, 
in  consequence  of  paralysis  of  the  muscles  supplied  by 
the  tibial  nerve  (club-foot).  Weir  Mitchell  has  described  a 
peculiar  and  painful  contracture  of  the  tibialis  anticus,  peron- 
eus  longus  and  gastrocnemius,  which  occurs  in  young  people 
after  long  standing,  and  leads  to  deformity  of  the  feet.  Du- 
chenne  enters  very  fully  into  the  question  of  the  influence  of 
spasm  of  the  peroneus  longus  on  the  origin  of  certain  forms  of 
club  foot,  and  di*aws  a  distinction  between  functional  spasms, 
which  only  occur  when  the  leg  is  brought  into  use,  and  j)ersis- 
tent  contracture  of  the  muscles ;  the  two  can  easily  be  distin- 
guished from  one  another,  but  the  details  belong  to  surgery. 
Jobert  de  Lamballe  reports  a  remarkable  case  of  rhythmic  spas- 
modic contraction  of  the  peroneus  brevis,  which  was  associated 
with  an  audible  sound,  when  the  tendon  of  the  contracted  mus- 
cle returned  on  relaxation  to  its  normal  position ;  this  spasm 
resulted  from  exposure  to  cold,  and  first  appeared  in  the  right 
and  subsequently  in  the  left  foot ;  it  was  ultimately  cured  by 
tenotomy.  (This  calls  to  mind  the  knocking  spirit  which  excited 
so  much  attention  in  the  Palatinate,  and  which  Schiff  exposed, 
by  demonstrating  the  existence  of  a  similar  mechanism  under 
the  influence  of  the  will.) 

Spasm  of  the  muscles  of  tlie  calf  of  tlie  leg  (supplied  by  the 
tibial  nerve).  This  belongs  to  the  more  frequent  forms  of 
spasms;  it  is  commonly  known  under  the  name  of  "cramp  in 
the  calf,"  affecting  the  gastrocnemius  (see  the  following  seo- 


362  ERB. — DISEASES  OF  rERIPIIERAL  CEREBRO-SPINAL  NEEVES. 

tioii),  and  it  is  also  a  very  frequent  plienomenon  in  tetany  (see 
Tetany).  Contractures  of  the  sural  muscles  are  of  very  common 
occurrence,  as  a  consequence  of  x^aralysis  of  the  peroneal  nerve, 
of  joint  disease,  and  of  diseases  of  the  spinal  cord,  and  cause 
"pes-equinus,"  the  heel  being  strongly  elevated,  the  point  of 
the  foot  de]3ressed,  and  the  toes  flexed.  Cramp  in  the  calf  of 
the  leg  is  not  unfrequently  seen  in  sciatica,  either  owing  to 
du-ect  or  to  reflex  irritation  of  the  nerves.  I  have  also  seen 
reflex  contractions  occur  in  the  calf,  in  hypersesthesia  of  the 
knee-joint. 

More  or  less  diffused  spasm  of  ilie  whole  inferior  extremity, 
or  of  hotlb  extremities  together,  occurs  occasionally  in  hysteria. 
I  have  seen  strong  clonic  spasms  of  the  whole  of  the  left  leg  in 
an  epileptic  patient ;  the  spasms  occurred  frequently,  though 
not  always,  as  a  kind  of  motor  aura.  Tonic  and  clonic  spasms  of 
the  lower  extremities  are  very  common  in  various  diseases  of  the 
spinal  cord,  and  may  for  the  most  part  be  regarded  as  exalted 
reflex  action ;  they  appear  as  tonic  flexion  or  extension  of  the 
extremities,  and  frequently  also  in  the  form  of  violent  clonic 
tremblings  in  certain  positions,  as  in  passive  dorsal  flexion  of 
the  foot. 

An  affection  of  both  lower  extremities,  which  appeared  after 
long  antecedent  strain  of  the  right  leg,  has  been  described 
by  Kussmaul  as  a  peculiar  form  of  rheumatic  tonic  spasm.  The 
chief  symptoms  were  a  strong  and  painful  extension  of  the 
whole  leg  and  foot  with  flexion  of  the  toes.  It  lasted  for  seven 
daj^s.  From  time  to  time  the  muscles  of  the  neck  and  back, 
and,  transiently,  those  of  the  right  shoulder  became  rigid ; 
albumen  was  present  in  the  urine,  and  there  was  free  perspira- 
tion. Kussmaul  considered  this  affection  to  be  an  intermittent 
rheumatic  rigidity  of  the  muscles,  distinct  from  tetany.  A  case 
reported  by  Dostels  probably  belongs  to  the  same  category  ;  it 
was  that  of  a  girl,  aged  nine,  in  whom,  after  over-exertion, 
violent  spasms  of  the  calves  occurred,  which  gradually  developed 
into  permanent  contracture  of  both  legs,  though  undergoing 
paroxysmal  augmentations  of  intensity ;  recovery  took  place 
after  the  affection  had  lasted  for  three  days.  These  cases  serve 
to  indicate  that  these  rheumatic  forms  of  spasm  have  their  real 
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seat  within  tlie  spinal  canal,  and  it  is  very  desirable  that  all 
cases  of  this  kind  should  bo  reported.' 

The  treatment  of  the  above-mentioned  forms  of  spasm  must 
be  conducted  on  the  principles  already  repeatedly  given— it  is 
unnecessary  to  enter  into  details.  The  causal  indications  must 
be  attended  to  ;  faradic  and  galvanic  currents  are  to  be  applied 
in  the  ordinary  way ;  nervines  and  anti-spasmodics  should  be 
prescribed,  and,  lastily,  tenotomy  and  orthopoedic  measures  may 
be  practised,  according  to  the  nature  and  peculiarities  of  the  case. 

Kussmaul's  case  recovered  after  the  application  of  cupping 
to  the  spine  and  the  administration  of  confection  of  senna  and 
Yichy  water ;  the  case  of  Dostels,  after  the  use  of  vapor-baths  and 
quinine.    (The  reader  is  referred  to  the  treatment  of  Tetany.)' 

g.  Cramps  {Crampi). 

Basse,  Nervenkrankheitea,  2.  Aufl.,  p.  IGl. — Griesinger,  Infections -krankheiten, 
2.  Aufl.,p.  421. 

By  the  term  cramps  is  understood  a  transient  tonic  spasm, 
occurring  in  different  parts  of  the  body,  and  generally  confined 
to  a  single  muscle  ;  it  is  very  painful,  and  in  general  lasts  only  for 
a  few  minutes,  though  it  may  recur  rather  frequently  ;  occasion- 
ally, as  in  cholera,  but  seldom  otherwise,  it  constitutes  a  very 
troublesome  and  unpleasant  symptom. 

A  good  type  of  this  form  of  spasm  is  familiar  to  every  one 
in  "cramp  of  the  calf  of  the  leg,"  which  is  a  sudden  and  very 
painful  contraction  of  the  muscles  of  the  calf,  occurring  in  con- 
sequence of  some  incautious  movement,  or  even  spontaneously^, 
during  sleep.  The  gastrocnemius  swells  up  and  is  as  hard  as  a 
board ;  its  contour  is  sharply  defined,  yet  the  tendo  Achillis  is 
very  little  shortened,  and  the  heel  is  very  slightly  raised.  The 
pain  is  severe,  and  the  contracted  muscle  is  very  sensitive  to 
pressure,  friction  or  passive  extension.  In  the  course  of  a  few 
seconds,  or  minutes,  the  spasm,  and  with  it  the  pain,  ceases ; 

'  The  remarkable  forms  of  spasm  chiefly  confiued  to  the  lower  extremities,  described 
by  Bamberger  and  Guttmann,  under  the  name  of  "  leaping  spasms,"  as  well  as  those 
occurrtng  in  the  feet,  and  those  which  are  observed  in  what  has  lately  been  described 
by  Hammond  as  "  athetosis,"  are  of  centric  origin,  and  therefore  do  not  belong  here. 
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but  an  unpleasant  sensation  of  fatigue,  with  augmented  sensi- 
tiveness to  pressure,  often  persists  for  some  time.  In  rare  cases, 
ruptures  of  small  blood-vessels  take  place  during  the  cramp, 
and  ecchymoses  and  painful  swellings  form,  which  only  slowly 
disappear.  Occasionally  the  spasm  recurs,  and  it  may  even  do 
so  frequently  for  hours  together,  when  it  becomes  a  source  of 
torment  to  the  patient,  and  deprives  him  of  sleep. 

The  spasm  presents  similar  characters  when  it  attacks  other 
muscles,  as  the  small  muscles  of  the  sole  of  the  foot,  the  extensor 
pollicis,  the  extensor  longus  digitorum,  the  adductors  of  the 
thigh,  the  latissimus  dorsi,  the  sacro-lumbalis,  the  extensors  of 
the  wrist,  the  platysma,  the  sterno-cleido-mastoid,  the  trapezius, 
and  the  rotatores  capitis,  etc. 

Cramps  assume  theu'  highest  importance  in  Asiatic  cholera 
(and  in  severe  cases  of  cholera  nostras)  ;  they  supervene  during 
the  choleraic  attack  proper,  first  and  most  frequently  in  the  calf  of 
the  leg,  then  in  the  thighs  and  toes,  the  arms  and  fingers,  and  less 
frequently  in  the  muscles  of  the  face  and  abdomen.  Such  cramps 
are  extremely  painful,  lasting  for  some  minutes,  then  ceasing, 
and  then  again  recurring,  to  the  great  torment  of  the  patient. 
According  to  Schultz,  the  reaction  of  the  affected  muscles  to 
electric  stimuli  is  increased,  but  the  application  of  the  current  is 
very  painful. 

Etiology. — The  most  frequent  causes  of  cramp  are  fatigue  and 
over- exertion,  and  nothing  is  more  common  than  for  cramp  of 
the  leg  to  occur  after  mountain  climbing,  after  a  night  devoted 
to  dancing,  or  after  prolonged  swimming.  It  then  comes  on 
either  quite  spontaneously,  as,  for  example,  in  the  night,  or 
when  certain  movements  are  with  much  exertion  made.  Cramps 
are  indeed  easily  brought  on  by  violent  and  sudden  movements 
made  in  an  awkward  position.  They  occur  in  many  patients 
upon  comparatively  slight  mental  exertion,  and  many  elderly 
persons  have  a  predisposition  to  cramps.  Certain  muscles,  again, 
may  be  particularly  liable  to  be  affected,  and  this  is  especially 
the  case  with  those  which  have  been  already  attacked  with 
cramp. 

It  is  doubtful  whether  pressure  on  the  nerve  trunks  and 
muscles  is  capable  of  producing  cramp,  and  the  statements 
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sometimes  made,  that  disturbances  of  tlie  circulation,  nervous 
stasis,  plilebectasis,  etc.,  readily  occasion  cramp,  does  not 
appear  to  be  satisfactorily  established,  nor  does  it  appear  to 
be  quite  certain  that  it  can,  as  is  usually  admitted,  be  caused 
by  reflex  irritation  (intestinal  disease,  diarrhoea,  and  worms). 
It  is  especially  in  cholera  that  reflex  irritation  proceeding  from 
the  intestine  appears  to  be  insufficient  to  explain  the  occur- 
rence of  cramps,  and  it  is  much  more  probable  that  the  real 
cause  lies  in  the  great  changes  in  the  constitution  of  the  blood, 
which  lead  to  disturbances  in  the  nutrition  of  the  muscles ; 
thus  it  may  be  either  the  dryness  of  the  muscles,  caused  by 
the  great  transudation  of  water,  the  arrest  of  the  circulation 
in  the  arteries,  or  the  accumulation  of  excrementitious  sub- 
stances in  the  muscles,  which  occasions  their  peculiar  convul- 
sive excitability.  I  saw  in  a  rapidly  progressing  case  of  dia- 
betes, in  an  old  gentleman,  obstinate  and  violent  cramp  in  the 
calf  of  the  leg,  which  recurred  at  intervals  throughout  the 
ni2:ht.  AYas  this  due  to  excessive  transudation  of  water  from 
the  blood,  or  to  accumulation  of  sugar  in  the  blood?  Slight 
cramps  may  be  induced  in  many  persons .  by  strong  faradisation 
of  the  motor  nerves  and  of  the  muscles,  especially  in  the  muscles 
of  the  lower  extremity. 

The  real  nature  of  cramps,  and  the  precise  mode  in  which 
they  are  established,  are  still  unknown.  To  maintain,  as  Hasse 
does,  that  they  are  due  to  reflex  stimulation,  proceeding  from 
the  sensory  nerves  of  the  muscles,  does  not  appear  to  us  to  be 
satisfactorily  established.  At  all  events,  it  may  be  admitted  that 
some  change  occurs  in  the  muscular  substance  itself,  so  that 
there  is  an  increased  excitability,  and  we  may  further  admit  that 
a  transient  disturbance  in  the  nutrition  of  the  muscles  is  produced 
either  by  great  fatigue,  by  diminution  in  the  normal  amount  of 
water,  or  by  disturbances  of  the  arterial  circulation,  and  that 
this  disturbed  nutrition  manifests  itself  by  augmented  excita- 
bility, and  leads  to  the  production  of  cramp,  on  the  slightest 
motor  stimulus,  whether  of  a  voluntary  or  of  a  reflex  nature.  At 
the  same  time,  we  do  not  mean  to  say  that  similar  trophic  dis- 
turbances and  exaltation  of  excitability  may  not  also  be  experi- 
enced by  the  motor  nerves.    When  cramp  takes  place  in  healthy 
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muscles  from  violent  exertion,  it  can  only  be  admitted  that  it  is 
due  to  augmentation  in  the  intensity  of  the  stimulus. 

The  prog7iosis  of  ordinary  cramps  is  generally  favorable,  but 
they  sometimes  prove  a  very  obstinate  and  frequently  recurring 
affection  in  old  people.  The  cramps  that  accompany  cholera  do 
not  notably  intiuence  the  prognosis  in  this  disease. 

Treatment  applied  to  this  form  of  spasm  is  usually  consid- 
ered unnecessary.  Most  people  are  acquainted  with  the  ordina- 
ry domestic  remedies  by  which  relief  may  be  obtained  ;  amongst 
them  may  be  mentioned  complete  rest  of  the  muscle,  friction  and 
shampooing,  and  passive  extension.  In  more  obstinate  cases, 
warm  baths,  spirituous,  anaesthetic,  and  narcotic  frictions  may 
be  tried,  and  the  galvanic  current  is  sometimes  serviceable. 

Subcutaneous  injections  of  morphia  have  proved  extremely 
useful  in  the  cramps  accompanjdng  c  lera,  as  have  also  sham- 
pooing, embrocations  with  chloroform  liniment,  friction  vnth 
pounded  ice,  etc. 

h.  Tetany. 

Stehilieim,  zwei  seltene  Fonnen  von  lutzigem  Rbeumatismus.  Hecker's  Aimal. 
XVII.  1830. — Dance,  sur  une  gsp^ce  de  Tetaiios  intermittent.  Arch.  g6nCr.  1831. 
Bd.  26. — Gomtant,  sur  les  contract,  essentielles.  Gaz.  m6d.  1833. —  Tessier  et 
Jlerniel,  dc  la  contracture  idiopath.  etc.  Journ.  de  med.  1843. —  Weisse,  ton. 
Kj.  d.  Finger  und  Zehen.  Journ.  f.  Kinderkr.  1844. — Marotte,  Observ.  d. 
Contract,  essent.  Joum.  de  m6d.  1845. — Delpecli,  Mem.  sur  les  spasm,  muse, 
idiopath.  Paris  1846. — Trousseau,  Gaz.  des  \w\\  1845,  No.  87;  1851,  No.  128; 
1856,  No.  72 ;  1860,  No.  44 ;— Medic.  Kliu.  d.  Hotel  Dieu,  Deutscli  von  Cul- 
man,  II.  p.  155.  1868. — Glemens,  z.  Lehre  von  den  Nervensympath  (Schuster- 
kramp.)  Ztschr.  f.  rat.  Med.  X.  1851. — Lucieii  Gorvisart,  de  la  tetauie  chez 
Tadulte.  Paris,  1852. — Rabaud,  reclierch.  sur  This.  etc.  des  contract,  des  ex- 
trdm.  Paris  1857.— Ercole  Fermrio,  Gaz.  med.  ital.  Lomb.  1857,  No.  36.—FiL 
Lxissana,  suUa  contrattura  reumatica.  ibid.  1857,  No.  34. — Hasse,  Nerven- 
krankheiten,  3.  Aufl.  1869. — Kussmaul,  iiber  rheum.  Tetanus  etc.  mit.  Albumi- 
nuric. Berl.  kiln.  Woch.  1871,  Nos.  41— 44.— Ueber  Tetanic,  ib.  1873.  No.  37.— 
Bauer,  Trousseau's  Tetanic  ?—Ergotismus  ?—3b.  1872,  No.  44.— AWi,  2  Fiillc 
von  Schusterkr.  Arch,  f.  klin.  Med.  XI.  p.  528.  1873.— -E";-?),  z.  Lchrevon  der  Te- 
tanic. Arch.  f.  Psych,  und  .Nery.  IV.  1873.— Riegel,  z.  Lehre  v.  d.  Tetanic.  Ai'ch. 
f.  klin.  Med.  XII.  1873  (see  the  same  also  for  a  very  complete  bibliography  of 
the  suljject.)— i^.  Schultse,  iiber  eiuige  Fitlle  von  Tetanic.  Berl.  klin  Woch. 
1874,  No.  8. 
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The  term  tetany  was  given  by  L.  Corvisart  to  a  peculiar  and 
rather  common  disease,  which  consists  of  j^aroxysms  of  tonic 
contractions  of  certain  groups  of  muscles.  It  for  the  most  part 
affects  the  muscles  of  the  upper  extremities,  the  forearm  and  hand, 
and  frequently  those  of  both  upper  and  lower  extremities,  but 
seldom  those  of  the  lower  alone ;  it  consists  of  painful  spasms 
lasting  for  a  variable  period,  but  always  intermittent,  sometimes 
recurring,  and  generally  affecting  single  muscular  and  nervous 
regions.  Slight  sensory  disturbances  are  generally  present. 
The  spasms  are  often  associated  with  certain  movements 
and  occupations,  but  must  not  be  confounded  with  business 
neuroses  affecting  co-ordination.  It  occurs  perhaps  still  more 
often  quite  independently  of  all  muscular  effort,  attacking 
the  patient  by  preference  at  night  and  on  holidays,  as  several 
observers  have  remarked. 

The  literature  of  tetany  is  tolerably  rich,  and  ha.s  been  very 
completely  collected  by  Riegel;  the  affection  has  been  partic- 
ularly studied  and  described  by  French  physicians.  The  first 
clear  description  of  it  was  given  by  Steinheim,  in  the  year  1830-. 
In  France,  in  1831,  Dance  commenced  the  series  of  publications 
upon  this  subject.  Unfortunately  almost  every  author  has  given 
a  special  name  to  the  disease,  so  that  a  great  confusion  of  terms 
exists.  We  shall  here  give  the  most  important,  to  assist  the 
student  in  his  reading.  Dance  described  the  affection  as  "  teta- 
nos  intermittent."  Numerous  other  names  were  afterwards 
applied,  such  as  "contracture  essentielle"  (Constant),  "re- 
tractions musculaires  spasmodiques "  (Murdoch),  "  s]3asmes 
musculaires  idiopathiques,"  "  tetanie"  (Lucian  Corvisart), 
"tetanille"  (Trousseau),  "  Brachiotonus  rheumaticus  "  (Eisen- 
mann),  "  Schusterkrampf  "  (Clemens),  "  Kheumatische  Contrac- 
tur,"  "  Tonischer  Beschaftigungskrampf "  (Benedict);  and 
some  of  the  so-called  carpopedal  spasms  belong  to  the  same 
category.  The  term  ^'tetany,'''  which  was  introduced  by  Cor- 
visart, and  which  has  received  very  general  adoption,  is  the  best. 

Etiology.— Q,QxtQhi  periods  of  life  and  stages  of  develop- 
ment exhibit  a  decided  predisposition  to  the  disease.  A  rather 
strong  tendency  to  it  is  exhibited  during  early  childhood,  from 
the  fourth  to  the  sixth  year.  Next  to  this  is  the  period  of  puberty 
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and  youtli,  by  far  tlie  majority  of  cases  in  adults  occurring  in 
tliose  wlio  are  between  sixteen  and  tliirty  years  of  age.  Further, 
tlie  disposition  to  tetany  is  considerably  increased  during  preg- 
nancy, in  the  puerperal  state,  and  in  lactation  (contracture  des 
nourrices,  Trousseau).  The  occupation  of  the  patient  does  not, 
however,  exert  any  great  influence  in  producing  it,  though  the 
disease  has  been  described  as  "shoemaker's  cramp,"  and  as 
being  associated  Avitli  certain  emplo3'"ments.  It  appears,  however, 
in  artizans  of  all  classes,  and  its  frequent  occurrence  in  young 
children  and  women  is  opposed  to  this  view. 

Amongst  the  exciting  causes,  catching  cold  is  both  the 
most  important  and  the  most  common,  and  this  statement  is 
supported  by  the  fact  that  many  physicians  have  regarded  it  as 
an  exquisite  example  of  rheumatic  disease.  Working  in  the  wet 
or  cold,  or  in  water,  sleeping  on  the  damp  ground,  have  veiy 
often  been  regarded  as  causes,  and  the  swelling  in  the  joints 
which  occurs  in  many  instances,  indicates  that  this  disease  has  a 
somewhat  close  relation  to  true  rheumatism. 

The  relation  of  tetany  to  typhoid  fever,  measles,  cholera, 
Bright' s  disease,  febris  intermittens,  exhausting  diarrhoea,  etc., 
of  which  it  often  constitutes  a  sequela,  is  still  imperfectly  ex- 
plained. These  diseases,  in  many  cases,  act  as  predisposing, 
but  in  others  as  direct  causes.  The  observations  of  Bauer 
appear  to  show  that  poisoning  with  secale  cornutum  (ergotism) 
is  capable  of  directly  inducing  tetany  ;  and  Moxon  has  recently 
called  attention  to  the  similarity  of  the  symptoms  of  tetany  and 
ergotism. 

Certain  influences,  which  at  present  may  be  termed  reflex, 
appear  to  be  of  great  importance,  though  we  are  unable  to  give 
a  satisfactory  account  of  their  mode  of  action.  Amongst  these 
may  be  included  the  pathological  stimuli  which  proceed  from 
certain  developmental  and  physiological  processes,  as  dentition, 
puberty,  pregnancy,  and  lactation.  Suclding  appears  to  be 
particularly  favorable  to  the  occurrence  of  tetany,  and  tliis  indeed 
to  so  remarkable  an  extent,  that  Trousseau  was  for  some  time  of 
opinion  that  the  disease  was  confined  to  nursing  women. 

In  the  next  place,  irritation  of  the  alimentary  canal  (all  forms 
of  intestinal  disease,  worms,  etc.)  is  held  to  be  peculiarly  effec- 
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tivo  in  inducing  tetany,  and  many  observations  might  be  adduced 
to  show  that  protracted  and  exhausting  diarrhasa,  botli  in 
children  and  in  adults,  is  very  frequently  followed  by  tetany. 
The  connection  of  worms  with  tetany  has  also  been  very  satis- 
factorily demonstrated. 

Lastly,  Ave  must  not  omit  to  say  that  tetany  has  often  been 
seen  to  follow  various  psychical  influences,  as  violent  emotional 
excitement,  etc. 

Sympioms.—The  attack  of  spasm  is  usually  preceded  by 
certain  premonitory  symptoms,  which  are  chiefly  of  a  sensory 
character,  such  as  a  peculiar  creeping  or  dragging  sensation, 
formication,  feelings  of  heat  and  cold,  Avith,  sometimes,  well- 
marked  pain  in  the  forearm  and  hand.  After  a  time,  slight 
contractions,  or  feelings  of  stiffness,  in  particular  fingers  occur, 
which  are  especially  noticed  when  any  object  is  grasped  ;  and 
these  are  more  or  less  quickly  succeeded  by  the  spasm  in  its 
full  intensity,  which  frequently  occurs  after  the  performance  of 
certain  movements,  or  on  strong  exertion.  It  consists  of  a  series 
of  separate  attacks. 

Each  attack  generally  commences  with  a  rigidity,  swiftly 
affecting  the  hands  and  fingers,  which  are  usually  flexed,  so  that 
the  hand  presents  a  peculiar,  conical  form,  exactly  resembling  that 
which  is  produced  when  thenlnar  nerve  is  powerfully  stimulated' 
by  faradic  currents;  the  thnmb  is  strongly  adducted,  the  two- 
borders  of  the  hand  are  approximated  to  each  other  ;  the  second, 
third,  and  fourth  fingers  are  strongly,  whilst  the  first  is  only 
slightly  flexed,  and  all  are  firmly  applied  to  the  thumb.  Coinci- 
dentally  with  this  the  wrist  is  strongly  flexed  towards  the  ulnar 
side.  In  other  instances  the  fingers  are  all  firmly  closed  and  rigid, 
so  tliat  the  hand  resembles  a  paw  ;  or,  the  region  of  distribution 
of  the  median  nerve  may  be  chiefly  affected,  in  which  case  the 
thumb  is  turned  inwards,  and  tightly  enclosed  by  the  spasmod- 
ically bent  fingers  ;  in  rare  instances  the  hand  is  violently  flexed^ 
backwards;  the  forearms  are  then  semi-flexed,  the  upper  arms 
are  strongly  adducted,  and  the  forearms  are  thus  crossed  upon 
the  epigastrium.  Acute  pain  is  experienced  in  the  rigid  mus- 
cles, which  are  tiglitly  stretched,  and  feel  hard ;  their  tension 
undergoes  considerable  variation  during  the  attack,  though  they 
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never  entirely  become  relaxed.  They  offer  considerable  resistance 
to  passive  extension,  and  when  force  ceases  to  be  applied  they 
generally  return  to  the  position  assumed  in  the  spasmodic  state. 
In  many  instances  the  spasm  affects  the  lower  extremities  also, 
compelling  them  to  assume  a  rigid  and  extended  position ;  the 
knee  is  straightened,  the  head  is  drawn  strongly  upwards,  and 
the  toes  are  strongly  flexed.  The  patient  is  unable  to  walk,  and 
experiences  great  pain  and  hyperaesthesia  of  the  muscles.  He 
cannot  perform  any  kind  of  work.  Spasms,  causing  flexion  of 
various  joints,  likewise  occur  in  the  lower  extremities. 

It  is  only  in  very  severe  attacks  that  the  muscles  of  the  back 
and  neck  are  affected,  those  of  the  abdomen  and  diajDhragm 
still  less  frequently  so  ;  whilst,  most  rarely  of  all,  the  muscles  of 
expression  of  the  face,  and  those  of  the  tongue,  and  of  mastica- 
tion, are  involved.  When,  however,  these  are  affected,  the  attack 
is  of  a  very  threatening  character,  tonic  spasm  of  the  diaphragm 
being  especially  and  immediately  dangerous  to  life. 

The  si:)asm  may  last  for  a  few  minutes,  a  quarter  of  an  hour, 
or  even  for  some  hours,  though  seldom  longer  than  twelve 
hours ;  its  violence  then  gradually  abates,  a  rigidity  and  immo- 
bility of  the  muscles,  with  a  painful  sensation  of  fatigue,  remain- 
ing for  some  time.  After  an  interval  of  longer  or  shorter 
duration,  a  fresh  attack  comes  on.  Days,  or  even  weeks,  may 
intervene  between  two  attacks,  but,  as  a  rule,  they  succeed  each 
other  after  an  interval  of  a  few  hours,  recurring  several  times  in 
the  course  of  the  day.  It  is  onl}^  in  very  severe  cases  that  they 
follow  one  another  so  rapidly  that  the  j)atient  remains  but  a 
few  minutes  free  from  spasms. 

The  affection  consists  of  a  greater  or  less  number  of  such  at- 
tacks, wiiich  may  only  last  for  a  period  of  several  dciys  or  weeks, 
but  generally  they  continue  for  several  months.  In  the  intervals 
the  patient  generally  feels  in  perfect  health,  is  able  to  walk  about 
and  pursue  his  ordinary  avocations  ;  at  the  same  tune  he  experi- 
ences a  certain  degree  of  weakness  and  incapacity  for  exertion  in 
tlie  muscles  of  the  limbs,  and  more  rarely  there  is  some  disturb- 
ance of  the  general  health,  indicated  b}^  feverisliness,  furred 
tongue,  etc.  The  attacks  supervRue  without  any  obvious  exciting 
cause,  sometimes  in  the  morning,  as  soon  as  work  commences  ; 
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sometimes  in  the  evening,  when  exhaustion  is  felt.  Their  occur- 
rence is  promoted  by  the  free  use  of  spirituous  liquors.  Occasion- 
iiWy,  but  very  rarely,  they  result  from  reflex  irritation  of  the  skin. 
Trousseau  has  drawn  attention  to  a  remarkable,  and,  it  would 
appear,  very  characteristic  symptom,  wliich  sliows  tliat  the  disease 
still  exists  even  during  the  intervals.  If  the  larger  arterial  or 
nervous  trunks  of  the  upper  extremities  be  compressed,  a 
well-mai-ked  attack  of  tetany  may  be  induced  in  the  course  of 
one  or  two  minutes,  which  lasts  as  long  as  the  pressure  is  main- 
tained. Kussmaul  observed,  in  one  case,  that  the  attack  only 
came  on  when  pressure  was  made  on  the  arteries,  but  not  when 
this  pressure  was  applied  to  the  veins.  It  is  much  more  difficult 
to  demonstrate  "Trousseau's  symptom"  in  the  lower  extremity 
by  pressure  on  the  femoral  artery,  or  sciatic  nerve.  As  long 
as  the  disease  is  not  completely  cured,  this  symptom  may  be 
shown  to  exist  in  many  cases,  and  constitutes  an  important  aid 
to  diagnosis. 

Compared  with  the  motor  symptovis,  the  concomitant  symp- 
toms of  the  disease  are  comparatively  trivial.  In  slight  cases, 
which  sometimes  occur  in  robust  3^oung  persons,  laborers,  and  the 
like,  they  may  be  entirely  absent.  Well-marked  sj^mptoms, 
however,  are  usually  present,  especially  sensory  ones  ;  thus,  in 
addition  to  pain  in  the  muscles,  a  tearing  sensation  is  expe- 
rienced in  the  course  of  the  nerve  trunks,  which  may  extend  to 
the  shoulder  and  hip.  The  attacks  are  preceded  and  accom- 
panied by  creeping  sensations,  formication,  and  other  abnormal 
feelings.  True  anesthesia  of  the  skin  has  only  been  observed  in 
a  few  cases.  One  or  two  instances  of  muscular  ana3stliesia  have 
been  reported.  Redness  and  oedematous  swelling  of  the  skin 
around  the  joints,  congestion  of  the  head,  headaolie,  giddiness, 
and  humming  sounds  in  the  ear,  are  of  rare  occurrence.  Dis- 
turbance of  the  general  health  is  also  rare,  though  in  severe  cases 
there  is  a  certain  amount  of  fever  present.  Increase  of  tempera- 
ture has  only  been  noted  in  a  few  cases  (Stich),  but  augmented 
frcqnency  of  pulse,  loss  of  appetite,  and  coated  tongue,  are  of 
more  frequent  occurrence.  Free  perspiration  is  of  not  uncommon 
occurrence  during  the  acme  of  the  attack.  Respiration  may  be 
interfered  witli  by  spasm  of  the  diaphragm,  and  of  other  respira- 
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toiy  muscles.  The  true  cerebral  functions  are  almost  always 
unimpaired.  The  disease  may  of  course  be  complicated  by  all 
possible  symptoms  belonging  to  the  primary  disease. 

Electrical  lielations. — The  behavior  of  the  motor  nerves 
under  the  inlluence  of  electric  currents,  appears  in  tetany  to  be 
of  special  importance.  By  several  observers,  as  by  Benedict  and 
Kussmaul,  an  increased  excitability  has  been  affirmed  to  exist. 
In  two  cases  I  have  repeatedly  investigated,  by  the  most  exact 
methods  at  my  command,  the  conditions  of  electric  excitabilitj'-, 
with  the  following  results :  there  was  increased  excitability  to 
faradic  currents  in  all  the  easily  accessible  motor  nerves  of  the 
trunk,  but  not  in  the  branches  of  the  facial  nerve.  There  was 
also  very  considerable  increase  of  the  galvanic  excitability  in 
all  the  motor  nerves  of  the  body,  with  the  exception  of  the 
facial.  The  increase  of  galvanic  excitability  was  recognized  (in 
addition  to  the  disproportion  between  the  amounts  of  the  motor 
and  sensory  reactions)  by  the  early  appearance  of  catliodal-clos- 
ing  contractions,  by  the  appearance  of  cathodal  tetanus  with 
currents  of  uncommonly  small  strength,  and,  lastly,  by  the 
occurrence — which  has  not  been  hitherto  observed  in  man — of 
anodal-o]3ening  tetanus  with  currents  of  very  moderate  strength. 
The  greatest  increase  of  excitability  coincided  with  the  time 
of  the  best-marked  and  most  frequent  attacks  of  tetany,  and 
there  was  a  decrease  in  the  excitability  as  they  became  less  fi'e- 
quent ;  and,  finally,  when  the  patient  had  completely  recovered, 
the  electric  excitability  was  found  to  be  approximately  normal. 
A  distinct  parallelism  could  thus  be  demonstrated  to  exist  be- 
tween the  occurrence  of  spasms  and  the  increase  of  electrical 
excitability,  suggesting  a  causal  relation  between  the  two  phen- 
omena, and  that  the  symptoms  observed  in  tetan}'^  are  consequent 
on  some  primary  nervous  disturbance. ' 

Tlie  essential  nature  of  tetany,  it  is  obvious,  cannot  be 
sought  for  in  coarse  anatomical  and  pathological  changes,  as  is 

•  It  is  probable  that  exact  electrical  investigation,  as  well  as  Trousseau's  symptom, 
would  aflEord  a  means  of  recognizinfj  a  latent  condition  of  the  disease,  or  that  condition 
in  which  no  attacks  of  tetnny  are  present.  thouE^h  the  disease  is  not  entirely  cured.  The 
persistent  increase  of  faradic.  and  especially  of  galvanic  excitability,  would  constitute 
the  characteristic  symptoms  of  this  condition. 
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sufficiently  sliown  by  the  complete  freedom  of  the  motor  appa- 
ratus in  the  intervals  of  the  attacks.  Finer  disturbances  of 
nutrition  must  evidently  be  present,  to  wliich  the  remarkable 
attacks  of  spasm  are  due.  The  proof  of  the  existence  of  such 
delicate  trophic  disturbances,  in  the  peripheric  motor  nerves, 
must  be  furnished,  as  it  appears  to  us,  by  the  results  of  electrical 
examination  ;  the  great  increase  of  excitability  cannot  be  due,  we 
think,  to  any  other  cause  than  the  molecular  changes  of  the  nerve 
substance.  It  appears  then  that  we  do  not  go  too  far  in  attribut- 
ing the  essence  of  tetany  to  delicate  trophic  disturbances,  occa- 
sioning great  increase  in  the  excitability  of  the  motor  apparatus, 
and  we  should  expect  spasmodic  attacks  to  occur  whenever  any 
unusually  strong  stimulus  affects  the  motor  nerves.  Such  stimuli 
may  proceed  from  voluntary  efforts  to  perform  various  muscular 
movements  (occuiDation-spasm),  psychical  excitation,  reliex  exci- 
tation, such  as  suckling,  intestinal  diseases,  worms,  etc.  The 
periodic  recurrence  of  spasm,  and  its  occurrence  at  various  times 
and  under  different  circumstances,  are  perhaps  attributable  to 
varying  conditions  of  nutrition  and  excitability  in  the  nerves,  to 
fatigue  and  exhaustion,  though  our  information  in  regard  to  all 
the  minor  details  of  the  process  is  still  very  imperfect. 

The  question  now  arises  how  far  this  increase  of  excitability 
affects  the  motor  nerves.  It  is  very  improbable  that  it  should  be 
confined  to  the  peripheric  nerves,  and  indeed  everything  tends 
to  show  that  the  central  parts  of  the  nerves  are  also  implicated, 
and  that  tetany  is  really  a  centric  affection.  The  coincident 
affection  of  so  many  groups  of  muscles,  their  symmetrical  affec- 
tion on  both  sides  of  the  body,  the  sensory  disturbances  that  are 
associated  with  the  motor  symptoms,  the  great  resemblance  of 
the  whole  disease  to  tetanus,  are  all  points  in  favor  of  its  centric 
origin.  In  favor  of  this  also  is  the  remarkable  contrast  present- 
ed in  one  of  ray  cases  between  the  nerves  of  the  trunk  and  the 
facial  nerve  in  regard  to  the  increase  of  excitability.  It  does  not 
therefore  appear  to  be  improbable  that  the  primary  trophic  dis- 
turbance in  tetany  extends  upon  the  spinal  cord,  and  that  in 
the  majority  of  cases  it  is  extremely  delicate  and  impalpable. 
It  is  at  present  impossible  to  determine  with  any  precision 
whether  the  disease  of  the  spinal  cord  is  primary  and  the  trophic 
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disturbance  (that  is  to  say,  the  increase  of  excitability)  of  the 
peripheral  nerves  is  only  secondary,  or  whether  it  is  a  disease 
extending  uniformly  along  the  peripheral  and  spinal  motor 
nerves. 

Kussmaul  also  argues  in  favor  of  the  central  seat  of  this  dis- 
ease, supj)orting  his  views  by  the  occurrence  of  slight  retinitis  in 
the  case  observed  by  him,  together  with  the  rigid  contraction  of 
the  muscles  of  the  calf,  and  debility  (resembling  paralysis)  in  the 
lower  extremities,  after  the  disappearance  of  the  tetany.  He  also 
mentions  that  he  discovered  the  presence  of  myelitis  in  a  young 
man,  who  suffered  from  paralysis  of  the  legs  a  few  weeks  after 
recovery  from  severe  tetany.  The  slight  lesions  that  have  been 
discovered  in  the  post-mortem  examinations  that  have  been  made 
in  the  few  fatal  cases  that  have  occurred,  serve  to  confirm  this 
opinion.  Trousseau  found  hypersemia  of  the  meninges  and  soft- 
ening in  the  upper  part  of  the  spinal  cord,  Ferrario  found  traces 
of  inflammation  of  the  spinal  cord  and  of  its  membranes  in  sev- 
eral cases,  but  it  must  always  be  borne  in  mind  that  it  is  only  the 
most  severe  cases  that  terminate  fatally,  and  that  great  difficulty 
is  experienced  in  demonstrating  pathological  changes  in  the 
spinal  cord.  We  must  leave  the  question  open  for  further  in- 
vestigation. 

The  course  of  tetany  varies  extremely  in  different  instances, 
and  is  for  the  most  part  irregular  ;  the  attacks  are  sometimes 
more,  sometimes  less  frequent ;  it  often  remains  for  a  long  period 
latent,  and  then  from  some  inducing  cause  again  breaks  out. 
All  possible  transitional  forms  may  be  met  with,  from  the  slight- 
est to  the  most  severe,  in  which  the  most  violent  attacks  follow 
one  another  with  great  rapidity.  According  to  Trousseau,  three 
degrees  of  the  disease  may  be  recognized,  though  it  is  impos- 
sible to  define  the  limits  of  each  very  exactly  :  in  the  first  degree 
the  spasm  is  limited  to  the  extremities,  the  attacks  are  not  very 
frequent,  and  there  are  no  general  symptoms.  In  the  second 
degree  the  muscles  of  the  trunk  also  are  in  part  affected,  the 
attacks  are  more  frequent  and  violent,  and  there  are  some  indi- 
cations of  the  disturbance  of  the  general  health,  such  as  debility, 
fever,  loss  of  appetite,  profuse  sweating,  etc.  In  the  third  de- 
gree the  facial  and  masticatory  muscles,  the  muscles  of  respir- 
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ation  and  tlie  diaphragm  participate  in  the  spasm,  the  attacks 
assume  a  very  tlireatening  character,  follow  each  other  storinily, 
and  the  patient  becomes  extremely  exhausted ;  in  its  aspect  the 
disease  resembles  tetanus. 

The  disease  is  seldom  of  short  duration ;  it  very  rarely  ter- 
minates in  the  course  of  a  few  days  ;  in  most  instances  weeks 
and  months  elapse  before  the  disease  completely  ceases;  the 
period  of  latency,  in  particular,  may  last  for  a  long  time,  and 
apparent  relapses  are  certainly  often  only  indicative  of  the  fact 
that  the  disease  had  not  entirely  run  its  course.  Trousseau's 
symptom  aflords  us  valuable  information  in  this  direction,  and 
so  too  does  careful  electrical  investigation. 

The  termination  of  the  disease  is  nsnally  favorable,  complete 
recovery  taldng  place  in  by  far  the  majority  of  cases.  In  a  few 
instances  paresis  or  paralysis  of  the  extremities  persists  for  some 
time  ;  death  is  very  rarely  caused  by  tetany,  though  it  may  oc- 
casionally result  from  spasm  of  the  diaphragm,  general  exhaus- 
tion, or  consecutive  spinal  disease.  Such  an  event  is  particu- 
larly to  be  feared  in  children  who  have  been  reduced  by  cliar- 
rhcea. 

The  prognosis  of  the  disease  is  consequently  sufficiently  sim- 
ple ;  in  most  instances  it  is  very  favorable,  but  it  becomes  unfa- 
vorable when  the  attack  is  very  severe,  when  the  malady  has  been 
of  long  duration,  when  there  are  evident  signs  of  serious  centric 
disease,  when  the  patient  is  very  young,  or  is  of  a  bad  consti- 
tutio  and  when  the  primary  disease  is  of  a  serious  charac- 
ter. 

The  characteristic  grouping  of  the  symptoms  renders  the  diag- 
nosis comparatively  easy;  the  seat  and  the  distribution  of  the 
tonic  spasm,  the  implication  of  certain  nerve  regions,  the  charac- 
teristic position  of  the  extremities,  the  intermitting  character  of 
the  attacks,  the  existence  of  Trousseau's  symptom,  and  the 
absence  of  cerebral  disturbance,  are  circumstances  which  col- 
lectively prevent  any  doubt  in  regard  to  the  diagnosis  of  tetany. 
tThe  most  severe  cases  alone,  in  which  trismus  and  a  high  degree 
of  spasm  of  the  muscles  of  the  trunk  are  present,  resemble 
tetanus  ;  but  even  here  the  whole  course  and  the  complete  inter- 
mission of  the  attacks,  the  commencement  of  the  spasm  in  the 
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extremities,  and  their  centripetal  extension,  in  consequence  of 
wliicli  the  masticatory  muscles  are  ultimately  attacked,  the 
absence  of  exalted  retiex  excitability,  the  presence  of  Trous- 
seau's symptom,  etc.,  enable  us  readily  to  diagnosticate  tetany. 

The  treatment,  in  accordance  with  the  great  diversity  in  the 
character  of  the  attacks,  is  extremely  varied.  In  the  first  place, 
the  causal  indications  may  require  very  different  measures  to  be 
adopted ;  in  recent  cases,  caused  by  catching  cold,  diaphor- 
etics and  anti-rheumatics  may  be  tried ;  in  other  cases  intestinal 
diseases  will  have  to  be  subdued,  worms  removed,  and  conditions 
of  marasmus  and  inanition  combated;  tonic  and  nerve-strengthen- 
ing treatment  is  frequently  requisite,  and  must  be  pursued  in 
accordance  with  the  principles  and  the  means  which  have  been 
already  several  times  mentioned. 

Very  various  measures  have  been  adopted,  and  sometimes  with 
manifest  success,  for  the  relief  of  the  spasms  themselves.  The 
most  prominent  of  these  are  the  narcotics  and  an£esthetics. 
Chloroform  has  in  particular  had  many  advocates,  some  recom- 
mending that  it  should  be  inhaled  (even  to  narcosis,  GrisoUe), 
some  that  it  should  be  administered  internally,  and  some  that  it 
should  be  applied  externally  in  the  form  of  liniments  or  fomen- 
tations; it  appears,  when  energetically  employed,  to  exert  a  pow- 
erful influence  in  reducing  the  severity  of  the  spasm,  though 
certainly  not  in  all  cases.  Ether  has  been  used  in  a  similar 
manner.  The  subcutaneous  injection  of  morphia  occupies  a 
very  prominent  place  amongst  the  narcotic  remedies.  Trous- 
seau strongly  recommended  a  combination  of  opium  with  qui- 
nine.   English  authors  praise  the  hydrate  of  chloral. 

Electricity  has  up  to  the  present  time  been  employed  in 
only  a  few  cases,  though  it  appears  to  be  well  worthy  of 
further  trial.  Although  cases  of  tetany  cured  by  cutaneous 
faradisation  and  by  faradisation  of  the  antagonists  of  the  con- 
tracted muscles  have  been  reported,  greater  effectiveness  might, 
even  d  priori,  be  attributed  to  the  galvanic  current,  more 
especially  if  the  view  of  the  centric  nature  of  the  disease  be 
confirmed  by  further  research.  In .  the  meanwhile,  it  is  very 
desirable  that  this  method  of  treatment  should  be  perfected  by 
further  study.   Stich  obtained  a  favorable  result  fi'om  the  appli- 
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cation  of  ascending  stabile  currents  to  the  affected  nerves.  I 
saw  recovery  take  place  in  one  case  from  the  stabile  applica- 
tion of  the  anode  (also  with  an  ascending  current)  to  the 
vertebral  column  and  the  nerve  trunks  chiefly  affected.  lean- 
not,  however,  state  positively  that  the  result  was  due  to  the 
treatment.  The  spasms  may  in  some  instances  be  seen  to  dis- 
appear permanently  after  one  or  several  applications  of  the 
galvanic  current. 

Good  results  may  generally  be  anticipated  from  the  employ- 
ment of  haths  and  other  hydropathic  procedures.  The  violence 
of  the  at  tack  is  often  mitigated  by  tepid  baths  and  by  warm  arm- 
baths,  and  the  same  effect  is  thought  by  some  (Wilks,  Ritchie)  to 
be  attained  by  the  application  of  cold  water  bandages  to  the  ex- 
tremities. Rubbing  the  back  with  ice  proved  serviceable  in  one 
very  severe  case.  Trousseau  states  that  he  obtained  some  im- 
provement fi-om  directing  the  patients  lo  dip  their  hands  in  cold 
water,  or  to  walk  about  with  bare  feet  on  a  cold  floor. 

Amongst  the  nermne  remedies^  bromide  of  potassium  appears 
to  be  the  most  deserving  of  confidence,  and  large  doses  (thirty 
grains,  Haddon)  may  be  given  at  short  intervals.  Arsenic, 
valerianate  of  zinc,  castor,  assafoetida,  etc.,  may  also  be  pre- 
scribed. A  large  assortment  of  drugs  is,  however,  rarely 
required,  since  the  course  of  the  disease  is  usually  favorable. 

Neither  local  nor  general  bleeding  is  now  adopted,  except 
under  very  peculiar  circumstances  ;  local  abstraction  of  blood 
and  derivation  over  the  vertebral  column  may  sometimes  prove 
serviceable. 

The  dieting  must  vary  with  the  circumstances  of  the  case. 
In  all  cases  the  affected  limbs  should  be  kept  at  rest ;  all  work, 
and  especially  over-exertion,  should  be  avoided,  and  neither 
exposure  to  cold  nor  mental  emotion  allowed,  beyond  what  the 
strength  of  the  patient  can  bear. 

i.  Contractures. 

Ilasm,  1.  c.  p.  ^la.—A.  Eulenlmrfj,  I.e.  pp.  Gil  u.  G37.— FoZi-manri,  Pitha-Billroth 
Handb.  d.  Cliir.  II.  2.  Abth.  p.  727.  1872— Klin.  Vortriige,  No.  1.  1870.— 
Huetcr,  z.  Actiol.  d.  Fusswurzelcontracturen.  Laugeubcck's  Arch.  Baud  IV. — 
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Benedict,  1.  c. — EemaJc,  Galvanotlier.  1858. — Ililzig,  Auffassung  einiger  Anomal, 
cl.  Muskelinnervation,  Arch.  f.  Psych,  u.  Nerv.  III.  1872.  See  also  the  treatises 
on  Surgery  and  Orthopaidics. 

It  is  impossible  here  to  avoid  making  some  reference  to  con- 
tractures, altliougli  a  large  proportion  of  tliem  cannot  be  regarded 
as  symptoms  of  spasm,  being  traceable  to  a  very  different  origin. 
The  frequency  with  which  they  occur,  and  their  manifold  relations 
to  nervous  spasm  and  paralysis,  justify  their  being  mentioned 
here,  though  in  most  cases  they  are  of  a  secondary  and  symp- 
tomatic nature,  and  their  practical  importance  is  essentially 
surgical  and  orthopaedic.  The  conformity  with  which  contrac- 
tures, however  produced,  manifest  themselves,  renders  it  judi- 
cious to  consider  them  from  a  general  point  of  view,  though  some 
of  them  are  undoubtedly  not  of  nervous  origin. 

Under  the  general  term,  "contracture,"  is  understood  any 
persistent  sliortening  of  the  muscles,  by  which  their  point  of 
attachment  are  permanentl}^  approximated,  by  the  forces  in- 
herent in  the  muscles  themselves,  to  a  greater  extent  than  is 
the  case  when  they  occupy  a  middle  position,  or  position  of 
rest.  Contractures  may  be  arranged  in  three  large  groups  :  1. 
Those  which  are  of  secondary  origin,  and  are  consequent  upon 
other  forms  of  disease,  such  as  paralysis  and  anchylosis  ;  the 
so-called  ^a?'aZ?/^/c  contractures  form  the  greater  number  of  this 
group ;  2.  Those  which  arise  from  anatomical  changes  in  the 
muscular  tissue  itself  (myopathic  contractures)  ;  3.  Those 
which  are  induced  hj' abnormal  innervation,  or  abnormal  irri- 
tation of  the  motor  nerves  {neuropathic  contractui-es). 

The  first  group  includes,  almost  exclusively,  cases  which 
arise  from  paralysis  of  all  kinds ;  the  antagonists  of  the 
paralyzed  muscles  are  those  affected  with  the  contractures ; 
they  undergo  a  gradually  increasing  and  persistent  shortening, 
which  may  at  first  be  readily  overcome  by  counter-extension, 
but  ultimately  becomes  quite  fixed  and  inextensible.  Very  sim- 
ilar contractures  may  also  occur  in  completely  paralyzed  muscles, 
when  favored  by  purely  mechanical  conditions,  such  as  those 
which  are  frequently  observed  in  the  spinal  paralj'^sis  of  children. 
In  both  cases,  trophic  disturbances  of  the  muscles  occur,  which 
cannot  be  demonstrated  morphologically,  but  in  consequence  of 
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wliicli  the  muscles  lose  their  capacity  of  elongating  to  their  nor- 
mal extent  (simple  trophic  shortening  of  Volkniann).  The 
muscles,  when  thus  affected  in  young  individuals,  are  arrested 
in  their  growth,  and  at  a  later  period  the  fibres  undergo  fatty 
degeneration  and  atrophy,  with  hypertrophy  of  the  connective 
tissue  and  retraction. 

The  mode  of  origin  of  this  simple  kind  of  contracture  is 
tolerably  simple  ;  the  essential  feature  it  presents  is  a  frequently 
repeated  or  persistent  mechanical  approximation  of  the  points 
of  attachment  of  the  muscles.  This  is  occasioned  in  two  ways  : 
either  by  the  active  voluntary  contraction  of  the  antagonists 
of  the  paralyzed  muscles,  which  shorten  themselves  with  each 
voluntary  effort,  the  paralyzed  muscles  then  being  incapable  of 
again  effecting  their  extension  (the  shortening  thus  becomes  per- 
manent) ;  or  by  the  paralyzed  members  assuming  certain  po- 
sitions in  accordance  with  the  law  of  gravity  and  the  position 
of  their  centre  of  gravity,  in  consequence  of  which  the  points 
of  attachment  of  certain  groups  of  muscles  are  aj)proximated; 
this  gradually  leads  to  contracture,  and  it  is  in  this  way  espe- 
cially that  the  pes  equino-varus,  so  common  in  the  spinal  paral- 
ysis of  children,  originates.  But  even  here,  in  all  probability^, 
direct  changes  occur  in  the  muscles  themselves,  a  kind  of  con- 
nective tissue  sclerosis  of  the  muscular  tissue,  which  facilitates 
the  fixation  of  the  contracture.  In  this  w^ay  are  produced 
the  antagonistic  contractures  that  occur  in  the  various  forms 
of  paralysis,  especially  in  traumatic  paralyses  and  in  those 
contractures  that  are  so  frequent  in  the  spinal  paralysis  of 
children. 

Contractures  of  the  same  kind  arise  in  a  similar  manner  and 
from  the  same  conditions  (persistent  approximation  of  the  points 
of  attachment)  in  diseases  of  joints,  of  the  articular  extremities 
of  bones,  of  ligaments,  etc.  If,  in  consequence  of  these  dis- 
eases, the  joints  are  brought  persistently  into  some  position  dif- 
ferent from  their  mean  position  (excessive  flexion  or  extension), 
part  of  the  muscles  will  be  unnaturally  shortened,  their  points 
of  attachment  will  be  approximated,  and  after  a  time  a  contrac- 
ture will  become  established,  as  may  indeed  be  not  unfrequently 
observed  a  few  weeks  or  months  after  the  joint  has  assumed  its 
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false  position.  Lastly,  the  use  or  non-use  of  certain  parts  on  one 
side  of  the  body  only;  the  permanent  maintenance  of  the  verte- 
bral column  in  an  oblique  position,  etc.,  may,  by  causing  undue 
approximation  of  the  points  of  attachment  of  the  muscles  lead 
to  a  permanent  muscular  contracture. 

The  second  group  includes  myopatliic  contractures.  These 
also  may  arise  in  very  different  modes.  The  contracture,  how- 
ever, is  always  due  to  an  anatomical  change  in  the  muscular  sub- 
stance itself.  As  a  rule,  connective  tissue  induration  (cirrhosis 
of  the  muscles)  is  present  with  coincident  atrophy  and  partial 
fatty  degeneration  of  the  muscular  fibres.  Inflammatory  pro- 
cesses, and  others  analogous  thereto,  commonly  terminate  in  this 
way;  thus  arise  the  contractures  consequent  on  traumatic  myo- 
sitis ;  those  resulting  from  acute  muscular  rheumatism,  the  an- 
atomical basis  of  which  appears  to  be  connective-tissue  hyper- 
trophy, the  rheumatic  wheal  (rheumatische  Schwiele) ;  those 
consequent  on  syphilis,  and  probably  also  those  arising  from 
lead-poisoning  ;  and  lastly,  those  forms,  the  origin  of  which  has 
been  recently  carefully  studied  by  Mantegazza  and  myself,  that 
commonly  arise  in  muscles  paralyzed  by  injury.^  According  as 
the  influence  of  the  nerves  is,  or  is  not,  re-established,  these  con- 
tractures are  merel}'"  transient,  or  become  permanent.  They  may 
be  particularly  well  observed  in  traumatic  paralysis  of  the  ex- 
tremities and  in  severe  facial  paralysis.  These  paralyses  have  tliis 
common  and  characteristic  feature,  that,  on  electrical  investiga- 
tion, both  the  nerves  and  the  muscles  exhibit  the  peculiar  reac- 
tion that  I  have  termed  "reaction  of  degeneration."  "  It  is  prob- 
able that  this  mode  of  origin  of  muscular  contractures  plays  a 
certain  though  not  very  important  part  in  the  spinal  paralysis  of 
children,  since  in  this  disease  some  of  the  paralyzed  muscles 
exhibit  the  reaction  of  degeneration. 

In  neuropathic  contractures  the  persistent  and  frequently 
very  marked  rigidity  and  shortening  of  the  muscles  are  caused  by 
a  stimulus  affecting  the  motor  nerves.    The  stimulus  may  affect 


'  For  the  histological  details  the  reader  is  referred  to  the  section  bearing  on  the 
subject  in  the  chapter  on  "  Paralyses." 

*  Entartungsreaction.    Vide  the  chapter  on  Paralyses. 
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various  points  of  these  nerves,  and  may  be  conducted  to  tliem 
from  ditt'erent  parts. 

1.  Peripheric  stimuli  may  affect  tlie  motor  nerves  directly, 
and  thus  occasion  the  contracture.  This  is  seen  in  neuritis,  in 
neuromata,  as  a  result  of  the  presence  of  foreign  bodies,  in  gun- 
shot injuries,  and  in  similar  trauma  tic  lesions  of  the  nerves.  In 
such  cases  the  contracture  is  strictly  limited  to  the  region  of  dis- 
tribution of  the  irritated  nerve  fibres,  and  then  other  peripheric 
symptoms  are  almost  always  present,  such  as  violent  neuralgia, 
formication,  anaesthesia,  and  not  unfrequently  paralysis. 

2.  Peripheric  sensory  irritations  may  excite  the  motor 
nerves  by  reflex  action,  and  thus  induce  contracture  (reflex  con- 
tracture) ;  to  this  category  belong  those  contractures  that  are  so 
frequent  as  a  consequence  of  painful  inflammations  of  the  joints, 
articular  neuralgise,  and  severe  fractures. 

3.  Lastly,  centric  irritations^  and  especially  cerebral  diseases, 
are  amongst  the  most  frequent  causes  of  neuropathic  contrac- 
tures ;  amongst  these  must  first  be  mentioned  the  contractures 
that  are  so  common  in  hemiplegic  patients,  and  in  regard  to  the 
origin  of  which  various  opinions  are  still  held.  They  occur  chief- 
ly in  those  forms  of  hemiplegia  that  originate  in  apoplexy  of  the 
central  ganglia  and  of  the  cerebral  hemispheres ;  they  affect  only 
the  paralyzed  half  of  the  body,  and  not  only  those  muscles 
that  are  completely  paralyzed,  but  also  those  which  are  in  part 
capable  of  again  recovering  their  functional  activity.  Certain 
groups  of  muscles  are  particularly  disposed  to  be  hemiplegically 
contracted,  as  the  flexors  in  the  upper  extremity,  and  with  in- 
creasing intensity  towards  the  hand;  hence  the  characteristic 
position  of  the  arm  in  so  many  hemiplegic  patients,  in  which  the 
arm  is  drawn  to  the  side,  the  forearm  is  flexed  at  a  right  angle, 
the  hand  is  clenched  and  the  fingers  are  only  with  the  greatest 
difficulty  capable  of  being  extended.  It  is  easy  to  show  that  the 
extensors  are  not  entirely  free  from  contracture,  for  if  the  arm 
be  forcibly  extended,  and  an  attempt  be  then  made  to  bend  it, 
the  same  resistance  is  offered  by  the  triceps  as  was  previously 
presented  by  the  biceps.  In  the  lower  extremities  some  of  the 
flexors  and  some  of  the  extensors  appear  to  undergo  contracture; 
the  knee  is  extended  and  stiff,  the  foot  is  in  a  state  of  plantar 
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flexion,  and  tlie  toes  are  strongly  flexed.  Hemiplegic  contrac- 
tures of  this  kind  usually  appear  soon  after  the  apoplectic 
attack;  they  are  more  or  less  strongly  expressed  in  different 
instances,  and  sometimes  they  are  completely  absent;  this  is 
probably  due  to  variations  in  the  seat  of  the  lesions,  but  as 
yet  we  cannot  state  with  any  precision  what  part  of  the  brain 
must  be  damaged  to  lead  to  the  production  of  contractures. 
The  rigidity  of  the  muscles  usually  disapjDears  during  sleep  and 
gradually  returns  on  awakening  ;  it  is  almost  always  increased 
by  voluntary  movement,  and  may  persist,  even  when  the  para- 
lysis has  considerably  diminished,  and  when  the  antagonists  of 
the  contracted  muscles  are  fairly  capable  of  performing  their 
functions. 

The  mode  of  origin  of  these  hemiplegic  contractures  differs 
essentially  from  that  of  paralytic  contractures,  and  the  primary 
causes  of  the  latter  are  rarely  present  in  hemiplegic  contractures, 
or  aid  in  their  production.  Moreover,  there  can  be  no  question 
of  the  occurrence  of  any  myopathic  alteration  ;  the  histological 
characters,  the  volume  and  the  electrical  excitability  remain,  as 
a  rule,  long  unaltered  in  hemiplegic  patients.  The  symptoms  are 
apparently  due  to  abnormal  excitations,  which  affect  the  motor 
paths  in  the  central  organs.  It  was  formerly  generally  thought 
that  the  contractures  were  produced  in  a  direct  manner,  by  irri- 
tation of  the  motor  nerves  consequent  on  the  occurrence  of  sec- 
ondary inflammatory  phenomena,  such  as  hyperssmia  and  scler- 
osis, in  the  immediate  vicinity  of  the  apoplectic  clot.  Hitzig, 
however,  has  lately  endeavored  to  show,  by  a  series  of  interesting 
observations,  that  hemiplegic  contractures  have  a  somewhat  dif- 
ferent mode  of  origin  ;  he  regards  them  as  associated  movements 
which  represent  only  an  abnormal  increase  of  those  associated 
movements  that  inevitably  accompany  all,  even  the  simplest 
movements  of  the  body.  These  associated  movements  are  ex- 
cited and  co-ordinated  in  definite  cerebral  centres,  distinct  from 
the  centres  of  voluntary  excitation.  If  a  condition  of  irritation 
exists  in  these  parts,  the  voluntary  excitations  passing  to 
them  will  lead  to  abnormally  increased  and  abnormally  dis- 
tributed associated  movements,  and  thus  to  contractures. 
The  duration  of  these  associated  movements,  which  far  sur- 
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passes  that  produced  by  tlie  stimulus  of  tlie  will,  is  explained 
by  Hitzig  as  a  faculty,  gradually  acquired  by  the  morpho- 
logical elements  in  the  course  of  the  disease,  of  detaining  ex- 
citations conducted  to  or  arising  in  them. 

Whichsoever  of  these  two  opinions  may  be  correct,  we  must 
in  any  case  attribute  hemiplegic  contractures  to  abnormal  cen- 
tral irritations.  Contractures  may  therefore  occur  in  all  cerebral 
diseases,  and  particularly  in  localized  affections,  if  they  are 
capable  of  producing  similar  cerebral  irritation :  for  example, 
encephalitis,  abscesses  and  tumors  of  the  brain,  cerebral  sclerosis, 
acute  meningitis,  acute  hydrocephalus,  etc.  It  depends  on  the 
seat  and  extent  of  these  lesions  whether  the  contracture  is 
confined  to  particular  muscles  or  groups  of  muscles,  or  whether 
it  is  more  widely  distributed,  or,  lastly,  whether  it  appears  in  a 
hemiplegic  form  or  not.  We  may  here  also  include  the  contrac- 
tures that  frequently  occur  in  chorea  and  other  neuroses,  and 
in  hysteria,  and  also  some  of  the  congenital  contractures  which 
accompany  congenital  diseases  and  malformations  of  the  brain. 
Further  remarks  upon  this  point  will  be  found  under  the  head 
of  cerebral  diseases. 

Contractures  also  occur  in  diseases  of  the  spinal  cord^  and 
these  chiefly  affect  the  lower  extremities  and  the  muscles  of  the 
trunk,  and  are  usually  symmetrical  on  the  two  sides  of  the 
body.  They  owe  their  origin  in  part  to  the  direct  irritation  of 
the  motor  cells  and  fibres  of  the  cord,  but  partly,  and  indeed 
most  frequently,  to  reflex  irritation.  Here,  also,  the  contractures 
are  not  unfrequently  observed  as  associated  movements  in 
muscles  which  are  wholly  or  almost  wholly  withdrawn  from 
the  influence  of  the  will.  The  slightest  degrees  of  vspinal  contrac- 
tures are  designated  by  the  term  "muscular  tension."  In  this 
condition  the  muscles  oft'er  a  certain  resistance  to  passive  move- 
ments, during  which  the  tension  is  apt  to  be  considerably  in- 
creased by  reflex  irritation.  In  the  higher  degrees  strong  con- 
tractures occur,  which  are  extremely  difficult  to  overcome.  They 
are  most  frequently  observed  in  spinal  meningitis,  in  myelitis, 
and  occasionally  in  tabes.  Contractures  of  spinal  origin  also 
occur  in  hj^sterical  patients. 

It  is  unnecessary  here  to  enter  more  minutely  into  the  symp- 
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tomatology  of  contractures,  and  we  must  refer  for  details  to  the 
manuals  of  general  and  ortliopsedic  surgery,  and  to  other  chap- 
ters of  this  work.  It  is  only  requisite  to  mention  the  fact  that 
the  principal  symptom  is  the  deformity  caused  by  the  persistent 
approximation  of  the  points  of  attachment  of  the  contracted 
muscle,  and  that  the  tense  projection  and  hardness  of  the  con- 
tracted muscle,  the  limitation  of  the  movements  made  by  its 
antagonists,  the  inability  to  effect  passive  movements  in  certain 
directions,  enable  us,  as  a  rule,  to  hx  the  position  and  the  extent 
of  the  contracture. 

No  characteristic  signs  are  obtained  from  the  reaction  of  tlie 
contracted  muscles  to  electricity,  for  this  reaction  depends 
upon  the  primary  disease.  (See  the  sections  on  Traumatic 
Paralyses,  the  Sj)inal  Paralysis  of  Children,  Hemiplegia,  Mj'-eli- 
tis,  and  Tabes.) 

The  extensibility  of  the  muscles  depends,  in  great  measure, 
on  the  changes  which  the  tissue  itself  has  undergone.  Ceteris 
2)aril)us,  it  diminishes  in  proportion  to  the  length  of  time  that 
the  contraction  has  lasted,  to  the  state  of  development  and 
degree  of  retraction  of  the  connective  tissue,  and  to  the  atrophy 
of  the  muscular  fibres.  It  is  well  known  that  chloroform  nar- 
cosis constitutes  an  excellent  means  for  discovering  these  condi- 
tions, as  well  as  for  establishing  the  diagnosis  of  muscular  con- 
tractures. 

The  treatment  of  contractures  need  not  here  be  discussed  at 
any  great  length,  since  it  constitutes  the  chief  object  of  ortho- 
paedic surgery,  which  endeavors  to  cure  these  aJffections  by  per- 
manent extension  (with  the  aid  of  bandages,  compulsorj^  po- 
sitions, various  apparatuses  and  machines),  by  tenotomj',  by 
forced  extension  under  chloroform,  and  by  gymnastics.  We 
may,  perhaps,  be  permitted  here  to  make  a  few  remarks  in 
regard  to  the  electrical  treatment  of  contractures,  which  not  un- 
frequently  proves  of  considerable  value. 

Tlie  electrical  treatment  of  the  primary  paralysis  is  of  the 
greatest  importance  in  paralytic  contractures  ;  in  proportion  as 
the  results  of  this  are  successful,  the  contractures  will  be  removed. 
For  further  details  the  reader  is  referred  to  the  sections  treating 
of  the  several  forms  of  disease. 
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Myopatliic  contractures,  except  in  very  recent  cases,  only 
seldom  experience  rapid  improvement.  Yet  even  in  obstinate 
cases,  as,  for  example,  in  torticollis  of  rheumatic  origin,  excellent 
results  may  be  obtained  by  tlie  energetic  and  protracted  stabile 
action  of  tlie  anode  of  a  strong  galvanic  current  upon  the  muscle, 
as  well  as  by  interruptions  of  the  current  and  by  the  labile 
action  of  the  cathode.  The  galvanic  current  also  proves  very 
effective  in  recent  rheumatic  forms,  as  does  also  the  faradic  when 
applied  energetically  to  the  skin.  The  myopathic  contractures, 
occurring  in  consequence  of  traumatic  and  similar  paralyses, 
yield  most  readily  upon  the  removal  of  the  cause  of  the  paral- 
ysis ;  at  a  later  period  the  nutrition  of  the  muscles  may  be 
improved,  and  the  contracture  may  then  gradually  be  overcome 
by  faradic,  or,  still  better,  by  labile  galvanic  irritation. 

Electricity  is,  however,  most  effective  in  the  treatment  of  neu- 
ropatliic  contractures.  It  is  least  serviceable  in  contractures 
arising  from  direct  peripheric  irritation  ;  in  these  cases  everything 
depends  on  the  possibility  of  removing  that  irritation.  If  the 
electric  current  be  capable  of  accomplishing  this,  it  will  at  the 
same  time  cure  the  contracture.  Remak  has  obtained  very 
favorable  results  with  the  galvanic  current  in  the  reflex  con- 
tractures  that  occur  so  frequently  as  an  accompaniment  or  as  a 
sequela  of  articular  inflammation  (in  which  probably  some 
inflammation  has  extended  to  the  muscles).  The  best  method  of 
applying  it  consists  in  the  transmission  of  a  strong  stabile  cur- 
rent, which  should  then  be  occasionally  interrupted,  in  order  to 
produce  muscular  contractions,  by  which  means  the  muscles  are 
most  readily  caused  to  relax  (attention  being  at  the  same  time 
directed  to  the  treatment  of  the  diseased  joint).  Similar  effects 
may  also  be  obtained  with  faradic  currents,  partly  by  the  action 
of  strong  local  faradisation  of  the  contracted  muscles  themselves, 
and  partly  by  the  faradisation  of  their  antagonists  (Duchenne). 

Contractures  of  central  origin  are  more  difficult  to  treat,  and 
the  treatment  may  be  either  applied  to  the  centi-al  organs  or  to 
the  periphery,  the  former  course  being  by  far  the  more  important ; 
indeed,  I  have  only  seen  permanent  success  result  from  treatment 
when  it  was  directed  to  the  brain  and  spinal  cord,  and  when  the 
central  disease  was  benefited.     It  is  obvious  that  only  galvanic 
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treatment  directed  to  the  centres  can  be  employed ;  the  meth- 
ods are  described  under  the  several  diseases.  The  contractures 
have  been  observed  to  diminish  and  gradually  disappear  in  quite 
a  number  of  cases  of  hemiplegia  which  were  treated  by  galvaniza- 
tion of  the  head  alone  ;  and  similarly  the  cure  of  cases  of  muscu- 
lar tension  and  contracture  by  galvanization  of  the  spinal  cord, 
has  not  unfrequently  been  observed  in  patients  suffering  from 
tabes  and  myelitis. 

Much  useless  trouble  has  been  expended  on  the  peripheric 
treatment  of  central  contractures  ;  the  result  is  in  general  unsat- 
isfactor}^,  and  such  treatment  requires  much  patience  and  per- 
severance.   The  best  methods  are  the  following  : 

(a)  Faradisation  or  labile  galvanization  of  the  antagonistic 
muscles,  assisted  by  passive  extension  of  the  contracted  mus- 
cles, and  appropriate  extension  apparatuses. 

(b)  Strong  faradisation  of  the  contracted  muscles  in  order  to 
effect  tlieu-  relaxation  by  over- stimulation.  This  may  be  advan- 
tageously combined  with  (a). 

(c)  Strong  galvanization  of  the  muscles  with  a  descending 
stabile  current,  with  subsequent  frequent  interruptions  of 
the  current,  thus  causing  muscular  contractions.  According  to 
Remak  this  is  the  best  means  of  securing  the  relaxation  of  the 
contracted  muscle. 

My  own  experience  has  satisfied  me  that  peripheric  treatment 
is  only  to  some  extent  useful  when  it  effects  improvement  in  the 
central  disease.  It  is  scarcely  necessary  to  add  that  in  many 
cases  electrical  treatment  can  only  be  regarded  as  an  aid  to  other 
methods. 

3.  On  Paralysis  in  General. 

Romberg,  Ncrvenkrankheiten,  I.  3.,  2.  Auflage,  1851. — Marshall  Hall.  Compt.  rend. 
XXXIII.  IQol.—nenle,  Handb.  d.  rationell.  Pathol.  II.  2.,  1852.— i2.  B.  Todd. 
Clinicallectures  on  paralysis,  diseases  of  the  brain,  etc.  London,  1854. — Fried- 
herg,  Pathol,  u.  Therapie  d.  Muskellahmung,  1858. — Ziemssen,  iibcr  Liihmung 
von  Hirmierven,  etc.  Virch.  Arch.  XIII.  1858. — Benedict,  Wien.  med.  Woch. 
18G2. — Salomon,  ilber  Centrallahmung,  etc.  Deutsch.  Klin.  1863. — Paget,  on 
local  paralysis.  Med.  Tim.  and  Gaz.  1864. — Ed.  Meryon,  Pract.  and  pathol. 
researches  on  the  various  forms  of  paralysis.     Loudon,  1864. — E.  Neuviann, 
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iibcr  das  verschieclene  Vcrlialtcn  geliilimter  Muskcln  gegen  den  constant,  iind 
indue.  Strom.  Deutsch.  Klin.  18G4,  No.  7. — Landry,  Recherclies  snr  les  propi'i- 
GtCs  et  la  nutrit.  des  muscles  et  des  nerfs  dans  les  paralysies.  Mon.  des  hop. 
1859,  Nos.  2Q—2'd.— Benedict,  Electrotherapie,  1.  Aufl.  1808.;  2.  Aufl.  1874.— 
W.  Erb,  zur  Pathol,  u.  path.  Anatom.  periph.  Paralys.  Arch.  f.  klin.  Med.  IV. 
u.  V.  ISQS.—Ziemssen  u.  Weisn,  Veninderungen  der  eleetr.  Erregbarkeit  bei 
traumat.  L:ihniungen.  ibid.  IV.  18G8. — Hutchinson,  Observations  on  the  results, 
whicli  follow  the  section  of  nerve-trunks.  London  hosp.  rep.  III.  1866. — Bren- 
ner,  Untersuch.  u.  Bjobacht.  auf  dem.  Gebiete  der  Electrother.  XL  1800 — Noth- 
nagel,  die  ncrviiscn  Nachkrankheiten  des  Abdom. -Typhus.  Arch.  f.  klin.  Med. 
IX.  1872.— //«sse,  Nervcnkrankheiten.  2.  Aufl.  pp.  324—366.  1869.—^.  Eulen- 
iurg,  funet.  Nervenkrankheiten.  pp.  343 — 468.  1871. — Lewisson,  Hemmung  der 
Thatigkcit  d.  motor.  Nervenceutr.  durch  Reizung  sensibler  Nerven.  Reich,  u. 
Dubois.  Arch.  1869. — Leydcn,  iibcr  Reflexlahmung.  Volkmann's  Samml.  klin. 
Vortr.  No.  2.  1870. — Feinierg,  iibcr  Reflexlahmung.  Bc;rl.  klin.  Wochensclir. 
1871. — -'1.  Vulijian,  Rech.  rfilat.  it  riufluence  des  lesions  traum.  des  nerfs  sur  les 
propr.  physiol.  et  la  struct,  des  muscles.  Arch,  de  Physiol.  1872.  Mars,  May, 
Sept.,  Nov. — Charcot,  des  lesions  trophiques  conseeut.  aux  malad.  du  syst. 
nerv.  Mouv.  medic.  1870.  Nos.  24 — 33. —  Weir  Mitchell,  ln]\iv\(is  of  nerves  and 
their  consequences,  Philad.  1872. — Fischer,  ScMeffer decker,  Trophische  Stor- 
ungen  nach  Nervenverletzung.  Berl.  klin.  Woch.  1871.  Nos.  13  u.  14. — Bdrxcinkel, 
iiber  ein  prognost.  wichtig.  Symptom  bei  tranm.  Liihmungen.  Arch.  d.  Ileilk. 
1871. — Ranter,  on  strychnia  liypoderm.  administ.  in  paralytic  affect.  Brit,  and 
for.  Med-chir.  Rev.  1868.  April. 
Anatomico-histologieal  changes ;  Degeneration  and  Regeneration :  WaUer''s  yer- 
schied.  Arbeiten  in  Compt.  rend.  Band.  33  u.  34.  1852.— Schiff,  Compt.  rend. 
1854.  Zeitschr.  f.  wissensch.  Zool.  VIL  1856.— Bruch,  ibid.  VL  1855.— Lent, 
ibid.  Vn.  18oG.—Philippeaiix  et  Vulpian,  Compt.  rend.  1859,  1861  u.  1863.— 
Hjelt,  Virch.  Arch.  XX.  18Ql.—Gornil,  Gaz.  m6d.  do  Paris,  1864.  No.  11.— Man- 
tegazm,G,\ovn.  d' Anatom.  e  fisiol.  patol.  1865.  Gazz.  med.  ital.  Lomb.  1867.— 
Eidenburg  und  Landois,  Nervennaht.  Berl.  klin.  "Woch.  18QL— Neumann,  Arch, 
f.  Heilk.  IX.  18Q8.— Erb,  1.  c.  Arch,  fiir  klin.  Med.  V.  18Q8.— Vulpian,  Arch, 
d.  phy.siol.  1869.  No.  5.— Hertz,  iiljer  Degener.  u.  Regen.  durchschn.  Nerveu. 
Virch.  Arch.  Band  U.—Benehe,  ibid.  Bd.  55,  1872.— Eichhorst,  ibid.  Bd.  59, 
1873.— Bizzozero  n.  Oolgi.  Verand.  d.  Muskelgewebes  nach  Nervendurchschncid- 
ung.  Wien.  med.  Jahrb.  1873,  p.  125.  In  addition  see  the  manuals  of  electro- 
therapeutics hy  Duchenne,  Ziemssen,  Rosenthal,  M.  Meyer,  Althaus,  Onimus  et 
Legros,  etc. ;  also  the  literature  of  diseases  of  the  brain  and  spinal  cord. 

By  the  term  paralysis  {aldnesis)  is  understood  the  diminu- 
tion or  ahoUtion  of  tlie  faculty  of  exciting  the  normal  function 
of  the  ACTIVE  organs  of  motion,  that  is,  of  the  entire  motor  ner- 
vous apparatus  and  the  muscles. 
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By  this  definition  tlie  immobility  occasioned  by  disease  of  the 
passive  organs  of  movement,  such  as  the  bones,  joints,  and  liga- 
ments, is  excluded  from  the  conception  of  paralysis.  On  the 
other  hand,  however,  the  disturbances  of  movement  arising  from 
disease,  loss  of  excitability,  or  atrophy  of  the  muscles,  the  so- 
called  myopathic  paralyses,  are  included  in  the  definition.  It  is 
not  easy  to  discover  why  these  should  be  excluded  from  the  idea 
of  paral^^sis,  since  the  muscles  form  integral  parts  of  the  active 
motor  apparatus,  and  represent  the  terminal  apparatus  of  the 
motor  nerves  ;  since,  moreover,  the  symptom  of  motor  paralysis 
can  only  be  exhibited  in  the  muscles  ;  and,  lastly,  since  paralysis 
from  disease  of  the  muscular  substance  cannot  be  practically  dis- 
tinguished from  that  caused  by  disease  of  the  motor  terminal 
apparatus.  It  therefore  appears  justifiable  to  include  in  the 
general  term  paralysis  those  derangements  of  mobility  which  pro- 
ceed from  this  part  of  the  active  apparatus  of  motion.  Paraly- 
sis is  obviously  a  mere  symptom,  like  neuralgia,  anaesthesia,  and 
spasm,  its  characteristic  being  defectim  or  ahoUslied  muscular 
contraction  iDliilst  the  power  of  malcing  an  effort  of  the  will 
remains.  The  determination  of  the  genesis  of  paralj^sis  does  not 
necessarily  belong  to  its  definition,  and  it  is  not  essential  to  its 
symptomatic  conception  whether  the  absence  of  the  desired  mus- 
cular contraction  is  occasioned  by  disturbance  of  the  motor  nerve 
apparatus  {neiLropatliic  paralysis)  or  by  disease  of  the  muscles 
themselves  {myopathic  paralysis).  The  conception  of  motor  pa- 
ralysis appears  to  us  to  be  rendered  clearer  by  this  explanation. 
We  shall  of  course  be  almost  exclusively  occupied  here  with  the 
consideration  of  neuroi^athic  paralyses. 

But  by  our  definition  the  immobility  caused  by  deficiency  of 
the  central  voluntary  impulses  c,  by  abulia)  is  excluded  from 
the  conception  of  paralj^sis.  Ideas  of  movement  and  the  will 
to  carry  them  out  and  to  transfer  them  to  the  motor  apparatus, 
must  exist  for  the  conception  of  paralysis  to  be  complete.  Par- 
alysis exists  when  the  transfer  of  the  impulses  of  the  will  (regard- 
ing the  seat  of  which  we  are  ignorant)  to  the  most  central  motor 
apparatus  (motor  centres  in  the  cerebral  cortex  of  Fritscli  and 
Hitzig  ?)  or  to  the  motor  paths  and  the  muscles,  is  hindered.  On  the 
other  hand,  the  capability  of  producing  an  effort  of  the  will  in  the 
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mind  may  be  oxtinguislied  (abulia),  witliout  the  occurrence  of 
paralysis  ;  thus,  for  example,  neither  those  affected  with  melan- 
cholia attonita,  sleeping  persons,  nor  patients  under  chloroform, 
can  be  regarded  as  paralyzed.  We  thus  avoid  the  use  of  a  term 
that  is  inaccurate,  both  in  its  psychological  and  psychiatric  seiise. 

Paralysis  can  only  appear  in  the  form  of  a  diminution  or 
abolition  of  tJie  contractions  of  the  'carious  muscles  of  the  body, 
by  whatever  physiological  means  they  may  be  called  forth, 
whether  by  the  influence  of  the  will,  by  reflex,  or  by  automatic 
excitation.  The  immediate  result  of  the  imperfect  contraction 
is  usually  defective  movement  or  immobility  of  certain  normally 
movable  parts  of  the  body.  It  may  here  again  be  stated  that 
every  form  of  immobility  is  not  attributable  to  paralysis,  but 
that  it  may  also  originate  in  diseases  of  the  joints,  in  anchylosis, 
contractures,  and  lack  of  will-power. 

In  order  to  distinguish  simple  diminution  from  complete  abo- 
lition of  muscular  contraction,  certain  terms  have  been  selected 
which  distinguish  the  degree  of  motor  disturbance  present  in  any 
case.  If  the  motility  (voluntary  movableness)  be  completely 
lost,  so  that  no  reaction  follows  a  volitional  impulse,  paralysis 
is  said  to  be  present;  if,  on  the  contrary,  only  a  more  or  less 
marked  diminution  of  motility  be  present,  so  that  weak  and 
inadec[uate  movements  follow  the  volitional  impulses,  and 
fatigue  sets  in  very  promptly  and  readily,  the  term  paresis  is 
employed.  In  this  case  there  are  certain  obstacles  to  motor  ex- 
citation and  conduction  which  cannot  be  entirely  overcome  by 
the  influence  of  the  will.  Paresis  may  gradually  pass  into  par- 
alysis. 

PatlLogenesis  and  Etiology .—TVxq  first  question  that  arises  is, 
"What  part  of  the  motor  apparatus  is  affected  by  the  changes  lead- 
ing to  paralysis  ?  And  the  reply  is,  simply,  that  paralysis  may  be 
induced  by  lesion  of  all  parts  of  the  active  apparatus  of  move- 
ment, including  the  muscles.  Everything  that  is  capable  of 
diminishing  or  abolishing  the  excitability  and  conductivity  of 
the  motor  nervous  apparatus,  everything  which  can  lower  or 
abolish  the  excitability  and  contractility  of  the  muscles,  may 
lead  to  paralysis.  The  changes  which  may  produce  this  effect 
are  not  in  all  cases  accurately  known.    It  is  true  that,  in  a  great 
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numbar  of  cases,  well-marked  and  very  important  coarse  ana- 
tomical lesions  in  ganglion  cells,  nerve  fibres,  and  muscles  have 
been  demonstrated  by  pathological  investigation,  which  suf- 
ficiently explain  the  abolition  of  excitability  and  conductivity  ; 
but  there  still  remain  a  large  number  of  cases  in  which  no  ana- 
tomical changes  can  be  discovered,  even  upon  the  most  careful 
examination,  either  in  the  nervous  system  or  in  the  muscles, 
whilst  experiments  with  certain  poisons,  which  even  in  extremely 
minute  doses  rapidly  produce  well-marked  symptoms  of  paral- 
ysis, render  it  highly  probable  that  the  negative  result  of 
our  inquiries  is  not  to  be  attributed  entirely  to  the  defects 
of  our  optical  instruments.  It  may  therefore  be  admitted  that 
paralysis  is  occasionally  the  result  of  delicate  molecular  changes 
in  the  nerves  and  muscles,  which  escape  detection  with  the 
means  at  present  at  our  command.  We  cannot  conceive  how 
well-marked  disturbance  of  function— which  is  obviously  present 
in  every  case  of  paralysis — may  occur,  without  the  existence  of  a 
corresj)onding  alteration  of  the  molecular  conditions,  by  which 
the  nutrition  of  the  tissue  elements  is  elfected.  It  is  probable, 
however,  that  with  the  advance  of  our  knowledge  the  number  of 
the  so-called  functional  paralyses  will  become  more  and  more 
limited  and  confined  to  a  relatively  small  proportion  of  cases. 

In  individual  cases  such  coarse  or  fine  lesions  maj^  affect  very 
different  parts  of  the  motor  apparatus,  and  thus  lead  to  different 
modes  of  origin  of  paralysis.  (We  have  here  chiefly  to  speak  of 
paralyses  of  voluntary  striped  muscles,  but  the  general  princi- 
ples are  equally  applicable  to  automatic  and  reflex  movements, 
the  points  relating  to  which  will  be  included  in  parentheses). 
Observation  and  reflection  teach  that  three  great  groups  of 
paralyses  may  be  distinguished. 

1.  Paralysis  may  arise  from  destruction  or  functional  inca- 
pacity of  the  motor  central  apparatus  (that  is,  the  centres  of 
automatic  movements,  or  the  ganglionic  apj)aratus  for  reflex  ex- 
citations). By  the  term  motor  central  apparatus  we  mean  those 
parts  of  the  cerebrum  in  which  volitional  impulses  are  probably 
converted  into  motor  excitations.  It  is  probable  that  this  central 
apparatus  does  not  coincide  with  the  centres  for  the  will.  Lesions 
of  the  centres  for  the  will  itself,  which  lead  to  abulia,  are  thus  ex- 
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eluded,  as  well  as  those  lesions  whioli  induce  disturbances  of 
consciousness  and  ideation,  and  consequently  also  of  the  will. 
Until  quite  recently  we  were  almost  completely  ignorant  of  the 
seat  of  these  proper  motor  centres,  and  even  the  epoch-making 
works  of  Fritsch  and  Hitzig,  of  Nothnagel  and  of  Ferrier,  have 
only  in  part  dissipated  the  obscurity,  leaving  a  number  of  ques- 
tions open,  which  must  be  left  to  the  future  to  solve.  In  regard 
to  the  pathogenesis  of  paralyses,  the  admission  of  the  existence 
of  these  centres  is  in  many  respects  rather  a  j^ostulate  required 
by  theory  than  a  well-established  fact.  It  is  probable  that  in 
addition  to  the  now  well-known  motor  parts  of  the  cerebral 
cortex,  parts  of  the  ganglia  at  the  base  of  the  brain,  as  well  as 
parts  of  the  cerebellum,  may  be  regarded  as  such  centres.  But 
for  practical  purposes  it  is  sufficient  to  describe  paralyses  aris- 
ing from  diseases  of  these  motor  centres,  which  are  already 
partly  known,  and  are  partly  to  be  hereafter  more  exactly 
localized,  as  central  paralyses  in  the  strict  sense  of  the  word  (in 
order  to  distinguish  them  from  central  paralyses  of  conduction, 
which  will  be  immediately  characterized).  In  such  cases  the 
motor  paths  of  conduction,  throughout  their  whole  course,  as 
well  as  the  muscles,  may  remain  completely  intact. 

2.  '^ecowdlj,  paralyses  may  result  from  diminution  or  abo- 
lition of  the  condiLctlvlty  of  tlie  motor  nerrjes.  But  inasmuch 
as  these  nerves  are  very  long  a,nd  widely  distributed,  and  may 
at  the  same  time  be  affected  in  very  different  ways,  these 
forms  of  paralyses  are  by  far  the  most  frequent ;  they  form  the 
great  and  important  group  of  the  so-called  paralyses  of  conduc- 
tion (conduction-paralysis,  Leitungslahmungen).  They  may  arise 
from  lesion  of  the  motor  fibres,  which  proceed  from  the  motor 
centres  in  the  cerebrum,  and,  passing  through  the  peduncles  and 
the  pons,  reach  the  antero-lateral  columns  of  the  spinal  cord; 
they  may  also  originate  from  some  lesion  in  the  paths  for  the 
conduction  of  motor  impulses  in  the  spinal  cord,  paths  which 
run  both  in  the  so-called  white  columns  and  in  the  gray  Ckine- 
sodic)  substance  ;  and,  lastly,  they  may  be  due  to  some  lesion 
in  the  motor  fibres  which  leave  the  spinal  coi-d  by  the  anterior  roots 
and  run  through  plexuses  and  peripheric  nerves  to  the  muscles. 
Three  kinds  of  paralyses  of  conduction  are  consequently  distin- 
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giiislied,  according  to  the  particular  segment  of  tlie  motor 
nerves  that  is  affected,  namely,  periplieric,  spinal,  and  cerebral 
paralyses  of  conduction.  (But  inasmuch  as  the  two  latter  are 
often  included  amongst  "central  paralyses,"  it  is  important 
that  we  should  again  warn  against  confounding  them  with 
"  central  paralyses,"  in  the  strict  sense  of  the  term.  These  are 
always  cerebral  paralyses,  but  it  is  not  every  cerebral  paraly- 
sis which  is  a  central  paralysis,  as  there  are  also  cerebral 
paralyses  of  conduction.) 

3.  Thirdly,  and  lastly,  paralysis  may  result  from  abolition 
of  excitability  and  contractility  of  the  muscles.  This  may 
arise  from  poisons,  degeneration,  and  other  lesions.  The  stimulus 
proceeding  from  the  motor  paths  is  no  longer  capable  of  exciting 
the  muscular  fibres  to  contraction.  This  is  the  so-called  myo- 
patliic  paralysis^  which,  wliilst  it  is  often  only  a  subordinate 
symptom,  is  frequently  also  of  essential  and  most  significant  im- 
port as  regards  the  course  and  termination  of  certain  muscular 
diseases.  This  form  will  be  discussed  at  greater  length  in  the 
section  on  the  diseases  of  the  muscular  system. 

All  the  forms  of  paralysis  are  referable  to  one  or  other  of 
these  three  modes  of  origin,  and,  from  a  pathogenetic  point  of 
view,  three  groups  of  paralysis  may  be  advantageously  distin- 
guished :  central  paralyses,  paralyses  of  conduction,  and  paral- 
yses of  the  muscles.  The  usual  division  of  paralyses,  which 
differs  from  the  one  just  given,  has  been  chosen  for  practical 
reasons. 

Amongst  the  true  causes  of  paralysis  which,  from  what 
has  Just  been  stated,  may  act  on  various  segments  of  the 
active  motor  apparatus,  wounds  are  at  once  the  most  common 
and  the  most  intelligible.  It  is  obvious  that  complete  destruc- 
tion or  section  of  the  motor .  nerves  must  occasion  paralj^sis  ; 
and  that  the  same  effect  must  follow  crushing,  mechanical  com- 
pression and  similar  injuries,  by  which  the  histological  character 
of  the  nerves  and  muscles  is  evidentl}^  altered.  The  very  severe 
effects  of  slight  mechanical  pressure  are  less  intelligible,  since  it 
often  leaves  no  perceptible  traces  in  the  nerves,  no  change  of 
the  electric  excitability,  and  no  secondar}^  trophic  disturbances  ; 
yet  very  obstinate  paralyses  often  follow  such  pressure,  as  is  seen. 
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for  example,  after  pressure  applied  to  the  musculo- spiral  (radial, 
Henle)  nerve,  and  it  is  impossible  to  deny  that  even  a  slight  me- 
chanical action  may  so  change  the  molecular  condition  of  the 
motor  nerves  as  to  abolish  their  power  of  conduction.  The  inter- 
esting experiments  of  Weir  Mitchell'  have  furnished  some  infor- 
mation on  this  point ;  he  found  that  a  pressure  of  from  18  to  20 
inches  of  mercury,  exerted  for  fifteen  seconds,  was  sufficient  to 
completely  interrupt  the  conduction  of  motor  impulses  (whether 
of  the  will  or  of  electricity) ;  after  removal  of  the  pressure,  the 
conduction  power  soon  returned,  but  the  medullary  substance  of 
the  nerve  fibres  at  the  part  which  had  been  subjected  to  pressure 
was  entii'ely  destroyed.  It  is  clear  that  had  the  pressure 
been  rather  greater,  or  had  it  been  allowed  to  act  for  a  longer 
period,  the  axis-cylinder  which  was  uninjured  in  this  experi- 
ment, would  have  been  seriously  damaged,  and  would  conse- 
quently have  caused  the  paralysis  to  be '  still  more  persistent. 
There  can  be  no  doubt  that  paralyses  from  compression  in  man 
originate  in  this  way.  Experience  teaches  that  motor  nerves 
offer  less  resistance  to  such  lesions  than  the  sensory  ones  do ; 
for,  if  mixed  nerve  trunks  be  exposed  to  an  injury  of  this  kind, 
the  disturbance  of  motility  is  greater  in  degree  and  more  obsti- 
nate than  that  of  sensibility.  It  is  unnecessary  to  mention  all 
the  possible  forms  of  traumatisms  that  may  lead  to  paralysis 
(over-extension,  laceration,  contusion,  compression,  gun-shot 
wounds,  injuries  from  cuts,  stabs,  fractures,  luxations,  etc.). 
In  discussing  the  several  forms  of  paralysis  we  shall  see  that 
certain  nerves  are  predisposed  to  particular  kinds  of  paralysis 
from  injury,  and  are  thus  comparatively  frequently  and  typi- 
cally attacked  by  traumatic  paralysis.  These  traumatic  'paral- 
yses are  necessarily  of  most  common  occurrence  in  the  peri- 
pheral nerves  (the  brain  and  spinal  cord  being  protected  by  their 
bony  investments  from  external  injuries),  and  constitute  a  very 
well-marked  type  of  this  form  of  paralysis,  the  experimental 
study  of  which  has  greatly  added  to  our  knowledge  of  paraly- 
sis generally. 

Next  in  frequency  to  traumatic  paralyses  are  those  caused  by 


'  Loc.  cit.,  p.  111. 
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disease  of  the  parts  in  the  neighborhood  of  the  nervous 
system,  so  far  as  these  are  capable  of  being  produced  by  mechan- 
ical pressure,  by  compression,  by  over- extension,  etc.  In  this 
way  paralysis  may  be  produced  by  exostoses,  abnormal  forma- 
tion of  callus,  caries  of  the  vertebrae,  aneurisms,  ecliinococci,  en- 
larged glands,  hernia,  all  kinds  of  tumors,  and  many  other  con- 
ditions. 

Diseases  of  the  nerwus  system  are  amongst  the  most  frequent 
causes  of  paralysis.  They  may  act  in  different  ways,  either  by 
directly  destroying  the  nerve  elements  (ganglion  cells  and  nerve 
fibres),  causing  them  to  undergo  degeneration  and  atroph}^,  or 
by  compressing  them,  and  thus  rendering  them  incaj)able  of  per- 
forming their  function  ;  or,  lastl}'',  by  modifying  their  condition, 
or  so  altering  their  molecular  composition  as  to  render  them  in- 
capable of  discharging  their  normal  function.  It  is  easily  intel- 
ligible, consequently,  in  what  manner  this  effect  is  brought  about 
ly  inflammations,  such  as  neuritis,  myelitis,  and  encephalitis, 
\  y  extravasations  of  blood,  as  in  apoplexies  of  the  brain  and 
spinal  cord,  by  local  softenings,  by  scleroses,  tumors  of  all 
kinds,  gray  and  fatty  degenerations,  and  atroph}^,  and  by  diseases 
of  the  membranes  of  the  brain  and  spinal  cord.  In  point  of  fact, 
paralyses,  having  very  diverse  seats,  and  varying  great!}-  in 
degree,  are  amongst  the  commonest  symptoms  of  all  the  above- 
named  anatomical  and  pathological  alterations. 

Disturbances  of  the  circulation  in  the  various  parts  of  the 
nervous  system  play  an  important  part  in  the  production  of 
paralysis  ;  a  sudden  and  complete  arterial  iscliCBmia  acts  most 
energetically  on  account  of  the  trophic  disturbances  that  result 
from  total  absence  of  blood,  and  that  rapidly  annihilate  the 
excitability  of  the  nervous  apparatus.  To  this  cause  is  due  the 
hemiplegia  observed  in  embolism  and  thrombosis  of  the  cere- 
bral vessels  ;  and  to  the  same  cause  also  is  due  the  paralj^sis  of 
the  lower  extremities  in  the  well-known  experiment  of  Stenson 
(compression  of  the  aorta),  which  was  first  correctly  referred  by 
Schiffer  to  its  true  origin — ischsemia  of  the  lumbar  region  of  the 
spinal  cord  ;  to  the  same  cause,  finally,  is  due  the  paralysis  that 
occurs  subsequently  to  ligature  of  the  larger  arterial  trunks, 
when  no  branches  are  present  by  which  a  collateral  circulation 
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can  be  establislied.  Sucli  isclucmic  paralyses  supervene  more 
slowly  and  with  greater  difficulty  when  due  to  causes  aft'ecting 
the  peripheral  nerves  and  muscles  than  in  lesions  oi;  the  central 
nerve-system.  They  are  often  incomj)lete,  if  the  blood-sup- 
ply be  not  entirely  cut  off,  and  they  are  often  first  observed 
when  some  great  demand  is  made  on  the  muscular  powers.  All 
the  known  causes  of  isclisemia  may  be  followed  b}'^  such 
ischa^mic  paralyses.  Venous  stasis,  especially  if  complete,  acts 
in  a  similar,  though  less  intense  manner  ;  the  trophic  disturbance 
occasioned  by  the  insufficient  renewal  of  the  blood  (and  perhaps 
also  the  direct  toxic  effects  of  carbonic  acid  and  similar  products 
of  tissue  metamorphoses)  ultimately  abolishes  the  excitability  of 
the  motor  apparatus,  and  thus  occasions  paralysis.  It  does  not 
appear  to  be  certainly  established  whether  arterial  liypercemia 
may  also  lead  to  paralysis.  The  transient  phenomena  of  para- 
lysis, usually  stated  to  occur  as  one  of  the  symptoms  of  conges- 
tion of  the  brain,  are  perhaps  due  to  secondary  csdema,  or  to  the 
abnormal  distribution  of  the  blood  in  the  different  segments  of 
the  brain. 

It  is  uncertain,  also,  how  far  alterations  in  the  composition  of 
the  blood  (anaemia,  liydrfBmia,  chlorosis,  etc.,)  may  lead  to  para- 
lysis, though  it  is  by  no  means  improbable,  on  d  priori  grounds, 
that  great  alterations  in  the  quality  of  the  blood  may  so  modify 
the  nutrition  of  the  motor  nerve  apparatus  as  to  occasion  para- 
lysis. It  is  through  the  blood,  also,  that  certain  poisons  which 
are  known  to  produce  paralysis,  act ;  these  are  probably  con- 
ducted to  the  nervous  system  and  to  the  muscles,  and  either 
produce  acute  trophic  disturbances  or  chronic  diseases  of  various 
segments  of  the  active  apparatus  of  movement,  which  render  the 
performance  of  their  functions  impossible.  Putting  aside  the 
narcotic  and  anaesthetic  agents,  such  as  opium,  morphia,  chloro- 
form, alcohol,  carbonic  oxide,  etc.,  which  act  chiefly  on  the  organs 
of  the  consciousness  and  the  will,  it  is  chiefly  the  vegetable 
alkaloids  and  similar  poisons,  such  as  woorara,  ergotine,  nicotine, 
saponine,  hydrocyanic  acid,  camphor,  etc.,  which  rapidly  occasion 
intense  and  widely-spread  phenomena  of  paralysis,  while  on  the 
other  hand  certain  metallic  preparations  only  lead  to  paralysis 
after  the  lapse  of  some  time,  and  often  not  till  their  toxic  in-' 
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fluence  has  been  exerted  for  several  years.  The  best  known  and 
most  characteristic  form  of  paralysis  belonging  to  this  group  is 
that  produced  by  lead,  vrhich  is  a  not  unfrequenfc  result  of 
saturnine  poisoning.  Similar  paralyses  are,  however,  seen, 
though  much  less  frequently  and  in  less  typical  form,  in  chronic 
poisoning  with  arsenic,  mercury,  and  phosphorus. 

Attempts  have  been  made  to  refer  paralysis^  occurring  after 
'  acute  diseases,  to  certain  changes  in  the  blood,  some  of  which, 
however,  are,  in  part,  hypothetical.  Such  attempts,  however, 
are  only  applicable  to  a  small  proportion  of  those  forms  of 
paralysis  that  are  now  under  consideration.  It  is,  however,  a 
fact  that  paralyses  often  occur  coincidently  with,  or  as  a  con- 
sequence of,  a  considerable  number  of  acute  diseases,  and, 
particularly,  after  those  that  are  broadly  included  under  the 
term  of  infectious  diseases,  as  the  acute  exanthemata,  erysipelas, 
typhoid  fever,  intermittent  fever,  cholera,  dysentery,  acute  articu- 
lar rheumatism,  and  especially  diphtheritis.  The  seat  and  dis- 
tribution of  these  paralyses  may  vary  very  greatly.  They  some- 
times present  the  form  of  hemiplegia,  and  sometimes  that  of  para- 
plegia, or  they  may  be  limited  to  particular  cerebral  or  spinal 
nerves,  or  even  to  particular  muscles ;  they  sometimes  exhibit  the 
characters  of  peripheral,  sometimes  those  of  spinal  or  cerebral  para- 
lysis (see  below)  ;  and  it  is  only  the  diphtheritic  form  of  paralysis 
that  presents  any  regularity  in  attacking  different  muscular  re- 
gions, and  in  the  course  of  the  whole  affection.  From  the  observa- 
tions that  have  hitherto  been  made,  however,  it  appears  that  the 
paralj^ses  occurring  after  acute  diseases  have,  by  no  means, 
in  all  instances,  the  same  pathogenesis,  but  that  they  are  rather 
due  to  extremely  different  pathological  conditions.  It  is  prob- 
able that  the  alteration  in  the  constitution  of  the  blood,  produced 
by  the  primary  affection,  and  the  consequent  atrophic  dis- 
turbances, are  only  very  rarely,  if  ever,  the  cause  of  the  paralysis. 
But  we  have  suflSicient  grounds,  from  the  general  condition  of 
the  paralyzed  parts,  from  their  altered  relations  to  electricity, 
and  from  the  whole  course  of  the  affection,  to  permit  us  to  hold 
that,  in  most  instances,  well-marked  anatomical  changes  con- 
stitute the  causes  of  the  paralysis.  It  is  true  that  such  anatom- 
ical changes  have  only  been  demonstrated  in  a  few  instances. 
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Still,  it  is  certain  that  various  confirmatory  facts  have  been 
obtained  ;  thus  Buhl  found  abundant  cellular  infiltration  and 
hypertrophy  of  the  nerve  sheaths  in  almost  all  the  roots  of  the 
spinal  nerves,  in  a  fatal  case  of  diptheritis,  and  he  attributed 
the  paralysis  to  these  conditions.  Ebstein  again  found  in  one  case 
of  persistent  weakness  of  the  limbs,  after  typhoid  fever,  sclerosis 
of  the  central  nervous  system,  and  Westphal  repeatedly  found  a 
disseminated  myelitis  of  the  gray  and  white  substances,  as  a  • 
cause  of  the  paraplegia  occurring  after  small-pox.  I  have  myself 
observed  obstinate  paralyses,  which  were  clearly  of  spinal  origin, 
after  scarlet  fever  and  severe  puerperal  disease.  Very  recently 
Bernhardt '  has  shown  a  circumscribed  neuritis  to  be  the  cause  of 
a  paralysis  of  the  radial  nerve,  arising  in  the  course  of  typhoid 
fever.  Further  investigation  will,  in  all  probability,  show  that 
other  lesions,  such  as  extravasation  of  blood,  inflammation, 
neuritis,  tumors,  arising  in  consequence  of  acute  disease,  may 
occasion  paralyses. 

The  same  is  true  in  the  case  of  paralyses  occurring  in  chronic 
infectious  diseases,  and  in  certain  cacliexicB ;  these  paralyses, 
which  may  be  referred  partly,  no  doubt,  to  the  defective 
quality  of  the  blood,  are  chiefly  caused  by  certain  anatomical 
lesions  of  the  nervous  system.  This  is  particularly  the 
case  in  sypMUs,  which,  most  frequently  of  all  these  forms 
of  disease,  leads  to  paralysis.  Syphilitic  periostitis  and 
exostoses,  gummata,  and  chronic  specific  inflammations,  dis- 
eases of  the  vascular  system,  etc.,  sufficiently  explain  the 
frequent  occurrence  of  syphilitic  paralyses,  and  their  various 
seats.  Besides  these,  which,  for  the  most  part,  belong  to  the 
so-called  tertiary  period  of  syphilis,  there  are  other  paralyses 
that,  according  to  Fournier,'  belong  to  secondary  syphilis,  and 
chiefly  affect  the  third,  sixth,  and  seventh  pair  of  cerebral  nerres, 
or  appear  in  the  form  of  hemiplegia.  Scropliulosis  leads  to 
paralysis  most  frequently  by  causing  disease  of  the  bones  and 
periosteum,  and  less  frequently  in  consequence  of  swelling  of  the 


'  Ueber  Radialislahmung.  Archiv.  fiir  Psychiatrie  and  Nervenkrnnkheiten.  Band 
IV.,  Heft  3,  1874. 

-  Le9ons  sur  la  syphilis,  Paris,  1873,  p.  805. 
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glands.  Paralyses,  occurring  in  tuberculosis,  are,  generally, 
attributable  to  tubercular  inflammation  of  the  meninges,  or 
to  the  development  of  tubercles  in  the  substance  of  the  brain 
and  spinal  cord.  We  are  less  able  to  explain  the  mode  in 
which  gout  can  cause  paralysis,  but  it  may  be,  or  has  been, 
referred  to  apoplexy,  to  gouty  inflammation  in  the  mem- 
branes and  spinal  cord,  and  to  arthritic  neuritis  ; — whether 
rightly  or  wrongly,  must,  for  the  present,  remain  an  open 
question.  A  cause  of  paralysis  which,  notwithstanding  its 
notorious  frequency,  has  not  as  yet  been  sufficiently  ex- 
plained, is  catching  cold;  this  plaj's  a  great  part  in  the 
etiology  of  all  forms  of  paralysis,  and  its  frequency  has  led  to 
the  establishment  of  a  special  group  of  paralyses,  termed  the 
"rheumatic  paralyses,"  or  better,  perhaps,  "paralyses  from 
chill,"  a  group  which  is  insufficiently  characterized,  on  the  one 
hand,  by  the  mode  of  its  causation — by  catching  cold,  and  on  the 
other  hand  by  our  ignorance  of  the  anatomical  changes  lying  at 
its  root.  Rheumatic  paralysis  may  arise  in  all  parts  of  the  nerves, 
and  in  all  nerve  regions,  but,  perhaps,  most  frequentl}''  attacks 
the  peripheric  nerves,  some  of  them,  indeed,  as  the  facial  nerve, 
with  a  marked  preference  ;  and  it  is  highly  probable  that  the  im- 
mediate occasion  of  the  paralysis  in  such  cases  is  a  slight  exuda- 
tion or  tumefaction  in  the  neurilemma,  or  its  slight  inflammation, 
by  which  the  nerve  fibres  are  compressed.  In  accordance  with  the 
anatomical  seat  of  these  changes,  and  the  accidental  position  of 
the  nerves  in  more  or  less  unyielding  tissues,  various  severe  and 
obstinate  paralyses  may  arise.  Central  diseases,  leading  to 
paralysis,  may  also  be  induced  by  catching  cold,  as  in  the 
myelitis  and  meningitis  spinalis,  tabes,  etc.  These  are,  however, 
seldom  included  amongst  rheumatic  paralyses. 

Those  paralyses  that  arise  from  exJiausiion  of  the  nervous 
system,  consequent  upon  inordinate  exertion,  have  not  as  yet 
received  any  explanation.  In  this  way  immoderate  muscular 
exertion,  as,  for  example,  severe  forced  marches,  especiallj''  when 
performed  under  the  influence  of  lively  emotion  (as  during  a 
battle),  immoderate  or  unnatural  satisfaction  of  the  sexual 
appetite,  continuous  night  watching  with  excessive  mental  exer- 
tion, and  similar  conditions,  may  induce  paralysis.    But  this 
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occurs  indirectly  by  a  more  or  less  profound  trophic  disturb- 
ance of  tlie  nervous  system  (degeneration,  atrophy,  chronic 
inflammation,  etc.)  affecting  the  motor  nerves,  and  gradually 
destroying  their  excitability  and  conductivity.  What  alteration 
lies  at  the  root  of  the  paralyses  so  frequently  present  in  liysteria 
we  do  not  know,  and  can  only  say  that  in  the  majority  of  cases 
hysterical  paralyses  are  due  to  changes  in  the  central  nervous 
system,  whilst  it  is  still  uncertain  whether  paralysis  from  peri- 
pheric changes  occur  in  this  disease.  Moreover,  the  paralyses 
Avhich  sometimes  appear  in  severe  spasmodic  diseases,  eiyilepsy^ 
eclampsia,  chorea,  depend  for  the  most  part  on  changes  of  the 
central  organs,  of  the  nature  of  which  we  are  almost  entirely 
ignorant. 

We  have,  lastly,  to  mention  a  group  of  paralyses  of  very  ob- 
scure etiology  termed  reflex  paralyses,  that  is  to  say,  para- 
lyses which  arise  by  reflex  action,  in  consequence  of  some 
primary  disease,  injury,  or  irritation  of  the  nerves  at  the  peri- 
phery. Such  paralyses — almost  always  occurring  in  the  form  of 
paraplegia,  and  more  rarely  limited  to  one  extremity  or  one 
nerve  trunk — have  not  unfrequently  been  observed  after  dysen- 
tery and  other  forms  of  intestinal  disease,  after  vesical,  renal,  and 
uterine  diseases,  in  consequence  of  gunshot  wounds  of  the  joints, 
and  of  injuries  to  the  nerves,  etc.  These  paralyses  develop 
for  the  most  part  very  gradually,  and  often  only  in  the  later 
stages,  and  after  the  long  persistence  of  the  primary  disease  ; 
they  occasionally  disappear  promptly  after  the  removal  of  the 
cause,  though  usually  they  have  attained  such  a  degree  of 
independence  as  to  remain  for  a  variable  period  thereafter. 
Attempts  have  been  made  to  explain  the  origin  of  these  para- 
lyses on  known  physiological  and  pathological  principles, 
but  no  generally  accepted  explanation  has  yet  been  advanced, 
nor  will  in  all  probability  any  be  discovered,  since  there  appear 
to  be  several  modes  of  origin  of  reflex  paralyses.  Brown -Sequard 
believed  he  had  discovered  the  nature  of  reflex  paralysis  in  a 
reflex  contraction  of  the  vessels,  caused  by  peripheric  irritation, 
which  produced  ischfemia  of  the  spinal  cord,  but  this  opinion 
has  met  with  but  little  support.  Jaccoud  maintains  that  the 
paralysis  is  due  to  peripheric  sensory  irritation  causing  reflex 
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exhaustion  of  the  motor  apparatus  of  the  spinal  cord.  Tlie 
experiments  of  Lewisson,  who  produced  paraplegia  in  rabbits  by 
violent  contusion  of  the  kidneys,  urinary  bladder,  uterus,  and 
certain  parts  of  the  intestines,  which  soon  disappeared  after  the 
cessation  of  the  stimulus,  seemed  to  show  that  such  transitory 
functional  paralyses  may  result  from  powerful  peripheral 
stimuli,  though  we  are  still  ignorant  of  the  precise  mechanism 
of  their  occurrence.  It  is,  however,  probable  that  the  cases 
belonging  to  this  category  form  only  a  small  proportion  of  the 
whole.  Those  cases  are  more  intelligible  in  Avliich  inflammation 
creeping  along  the  nerves  from  the  periphery — neuritis  as- 
cendens — can  be  clinically  or  anatomically  demonstrated,  and 
which  ultimately  reaches  the  spinal  cord,  and  there  produces 
myelitis,  the  result  of  which  is  paraplegia. 

Leyden,  in  particular,  advances  the  opinion  that  this  process 
plays  the  chief  part  in,  and  furnishes  the  origin  of,  those  para- 
plegias which  proceed  from  disease  of  the  intestine,  from  dis- 
turbances in  the  urinary  and  sexual  organs,  and  from  peri- 
pheric injury  of  the  nerves.  jN'umerous  and  imj)ortant  facts, 
howev3r,  afford  evidence  that,  quite  independently  of  an 
ascending  inflammation,  or  of  a  peripheric  centre  of  imtation 
or  of  inflammation,  circulatory  and  inflamniatorj''  trophic  dis- 
turbances in  the  central  segments  of  the  nervous  system 
may  be  produced  by  reflex  action.  Thus  Tiesler  found  that 
after  contusion  of  the  sciatic  nerve  in  a  rabbit,  a  circum- 
scribed myelitis  appeared  at  its  roots,  whilst  the  intervening 
portion  of  nerve  appeared  to  be  entirely  free  from  change.  So 
also  Feinberg,  in  a  series  of  experiments  on  rabbits,  saw  inflam- 
matory softening  of  the  spinal  cord  arise  at  various  periods  after 
violent  perij)heric  inflammation  of  the  nerves  (cauterization  of 
the  sciatic,  refrigeration  with  ether  spray)  which  caused  death, 
preceded  by  symptoms  of  paraplegia,  incontinence  of  urine,  etc. 
In  all  cases  the  central  portion  of  the  sciatic  remained  free  from 
an}^  inflammatory  alteration.  Now,  although  all  these  exj)eri- 
ments  are  neither  sufficiently  numerous  nor  sufficiently  varied, 
they  still  furnish  some  evidence  that  inflammatory  disturbances 
of  the  central  nervous  system  may  occur  in  a  reflex  manner — 
a  view  that  is  strongly  supported  by  Benedict. 
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According  to  the  above  facts  and  opinions,  we  may  state  our 
present  knowledge  on  the  subject  of  reflex  paralyses  to  be,  that 
only  a  small  proportion  of  them  can  be  regarded  as  reflex  func- 
tional disturbances  of  the  motor  apparatus  in  the  sense  of  Lewis- 
son's  experiments,  and  that  the  majority  depend  on  well-marked 
changes  (disturbances  of  the  circulation,  and,  above  all,  inflamma- 
tion) of  the  central  nerve  apparatus.  These  alterations  may  be 
in  direct  and  continuous  connection  with  the  peripheral  lesion, 
owing  to  the  presence  of  an  ascending  neuritis,  or  they  may 
occur  by  reflex  transference.  Future  and  more  exact  observa- 
tions must  limit  the  regions  in  which  these  different  form's  of 
reflex  paralysis  occur.  It  need  only  be  mentioned  here  that 
occasionally  so-called  reflex  paralyses  may  proceed  from  throm- 
boses of  the  pelvic  organs  conducted  to  the  vertebral  canal. 

This  short  summary  of  the  most  frequent  causes  of  paralysis 
must  sufiice  to  demonstrate  in  some  measure  the  great  variety 
and  freq.uency  of  these  forms  of  disease. 

PatJwlogy  of  Paralysis. 

Symptoms. — The  first  and  most  remarkable  symptom  in  the 
paralyzed  parts  is  obviously  the  more  or  less  complete  aholi- 
t'ion  of  motility.,  that  is  to  say,  loss  of  voluntary  movement ;  the 
patients  are  incapable  of  voluntarily  producing  contractions  in 
various  muscles,  of  executing  certain  movements,  and  of  assum- 
ing or  maintaining  certain  positions.  The  paralyzed  limbs  hang 
motionless,  they  appear  to  the  patient  to  be  much  heavier  than 
before,  and  are  either  wholly  (paralysis)  or  partially  (paresis) 
incapable  of  being  applied  to  their  ordinary  use.  The  general 
aspect  of  the  disease  is  materially  modified  by  the  great  varia- 
tions that  occur  in  the  extent  of  the  paralysis ;  thus  a  single 
muscle  or  group  of  muscles  may  be  affected,  or  all  the  muscles 
supplied  by  a  particular  nerve  or  plexus  of  nerves  may  be  ren- 
dered motionless  ;  in  other  instances,  all  the  muscles  of  one  ex- 
tremity may  be  paralyzed.  Or,  again,  the  paralysis  may  extend 
over  one-half  Of  the  body,  the  arm,  leg,  and  face  of  the  same  side 
being  affected  ;  this  occurs  chiefly  in  local  lesions  of  the  brain  and 
on  the  side  opposite  to  that  of  the  cerebral  disease,  and  is  usually 
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termed  Jiemiplegia  (tliougli  hemiplegia  of  spinal  origin  is  also 
met  with).  Lastly,  paralysis  may  alfect  both  halves  of  the  body 
symmetrically,  and  then  generally  commences  in  the  lower  ex- 
tremities and  spreads  to  the  trunk  and  upper  extremities.  Tliis 
is  the  commonest  form  of  spinal  paralysis,  and  is  known  as  para- 
plegia. In  rare  instances,  a  high  degree  of  paresis,  or  even  true 
paralysis,  affects  almost  all  the  muscles  of  the  body. 

The  variety  of  the  forms  resulting  from  the  differences  that 
occur  in  the  locality  and  extent  of  the  paralysis  is  increased  by 
the  diversity  of  the  concomitant  and  secondary  symx>toms. 

If  any  trace  of  motility  still  remain,  that  is  to  say,  if  paresis 
only  be  present,  the  movements  that  can  still  be  performed  are 
not  unfrequently  accompanied  by  a  remarkable  trembling  and 
uncertainty,  and  certain  forms  of  ataxic  motor  disturbance  may 
be  readily  referred  to  feebleness  or  entire  loss  of  certain  move- 
ments. 

If  complete  paralysis  be  present,  the  condition  of  the  para- 
lyzed muscles  varies  in  different  instances  ;  sometimes  they  are 
completely  flaccid  and  relaxed,  without  the  faintest  trace  of 
tone  or  contractility,  and  do  not  offer  the  slightest  resistance  to 
passive  movements  ;  in  other  cases,  they  are  more  or  less  tense 
and  contracted  (as,  for  example,  in  hemiplegic  contractures, 
myelitic  muscular  spasm,  etc.)  ;  in  some  instances,  one  con- 
dition succeeds  the  other,  the  primarily  relaxed  muscles  gradu- 
ally becoming  tense  and  contracted.  As  we  have  already  stated, 
in  speaking  of  contractures  (see  page  379),  these  phenomena 
may  be  variously  produced :  sometimes  they  result  from  irri- 
tation which  may  develop  more  or  less  quickly  in  the  neigh- 
borhood of  the  lesion  causing  the  paralysis  ;  sometimes  they 
are  due  to  simple  trophic  shortening  of  the  muscles,  the  points 
of  insertion  of  which  are  abnormally  approximated  ;  and  some- 
times they  result  from  well-marked  anatomical  changes  in  the 
muscles,  consisting  chiefly  of  atrophy  of  the  fibres  and  intersti- 
tial hypertrophy  of  the  connective  tissue. 

The  relations  and  heliamor  of  reflex  movements  are  of  special 
interest.  They  vary  considerably  in  different  instances,  as  may 
be  easily  conceived,  if  we  bear  in  mind  how  variously  situated 
may  be  the  different  causes  of  the  paralysis  ;  the  same  is  true  in 
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regard  to  associated  and  automatic  movements.  Complete 
absence  of  all  reflex  and  automatic  movements  occurs  only 
when  there  is  interruption  of  the  conduction  in  the  peripheric 
motor  nerves  (or  Avhen  the  muscles  are  destroyed).  It  is  very 
different,  however,  in  most  spinal  and  cerebral  paralyses  ;  in 
these  affections  reflex  actions  are  preserved  so  long  as  the  con- 
ductivity of  the  sensory  fibres  and  their  central  connection  with 
motor  fibres  capable  of  conduction  are  maintained,  that  is,  when 
the  cause  of  paralysis  is  situated  on  the  central  side  of  the  reflex 
arcs,  and  these  latter  remain  intact.  In  paralyses  of  the  con- 
ducting fibres  traversing  the  dorsal  portion  of  the  spinal  cord, 
reflex  actions  liberated  from  the  lower  segments  of  the  spinal 
cord  may  thus  be  preserved,  and  in  cerebral  paralyses  reflex 
actions  effected  through  the  spinal  cord  and  the  medulla  oblon- 
gata are  undisturbed,  but  only  so  long  as  the  reflex  mechanism 
is  not  destroyed  or  rendered  incapable  of  conduction  by  degen- 
erative or  other  changes.  In  such  cases,  indeed,  a  considerable 
increase  in  the  activity  of  the  reflex  actions  may  not  unfre- 
quently  be  observed  consequent  upon  the  removal  of  the  in- 
hibitory influence  of  the  brain  upon  the  reflex  actions  ;  and 
partly  oAving  also  to  the  establishment  of  conditions  of  irri- 
tation in  the  neighborhood  of  the  lesion  causing  the  paralysis. 
All  these  varieties  may  possess  great  diagnostic  value. 

The  associated  movements  may  also  be  preserved  in  the 
paralyzed  parts  in  many  cases  where  the  paralysis  is  of  centric 
origin,  namely,  in  those  where  the  cause  of  the  paralysis  is 
situated  centrally  to  the  centre  of  certain  motor  mechanisms, 
which,  even  under  phj^siological  conditions,  are  frequently 
accompanied  by  associated  movements.  Thus  in  cerebral  paraly- 
ses, we  not  unfrequently  see  the  paralyzed  arm  elevated  when 
the  patient  ya^vns,  coughs,  or  sneezes  ;  and  indeed  the  action  is 
usually  much  greater  than  in  health.  If  the  view  of  Hitzig ' 
be  correct,  such  associated  movements  may  also  occur  in  para- 
lyzed parts,  when  the  impulses  of  the  will  traverse  paths  which 
lie  below  the  cause  of  paralysis,  and  in  which  the  physiological 
association  and  co-ordination  of  many  muscular  movements  take 
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place,  provided  these  patlis  themselves  are  at  the  same  time  in 
an  abnormal  condition  of  excitability.  The  possibility  of  the 
occurrence  of  associated  movements  ceases  the  moment  that  the 
cause  of  the  paralysis  attacks  those  parts  of  the  motor  fibres 
where  there  are  no  longer  communications  with  other  motor 
nerves. 

The  same  views  must  be  held  in  regard  to  aidomatic  move- 
ments, amongst  which  the  movements  of  respiration  are  of  the 
most  importance  in  practice.  The  resj)iratory  movements  are 
rarely  affected  in  peripheral  paralyses,  because  the  muscles 
subservient  to  this  function  are  supplied  by  nerves  having  a 
widely  different  origin ;  here,  at  most,  paralysis  of  the  phrenics 
may  be  of  considerable  importance  ;  of  course,  the  movements  of 
all  those  respiratory  muscles  which  are  included  in  the  territory 
of  a  peripheral  paralysis,  are  prevented  ;  this,  however,  has  but 
rarely  a  marked  influence  upon  the  movements  of  respiration  as 
a  whole.  Where  the  cause  of  paralysis  is  spinal,  disturbance  of 
the  respiratory  movements  occurs  much  more  easily,  esj)ecially 
if  the  lesion  involves  the  lateral  columns  of  the  spinal  cord  in  the 
dorsal  and  cervical  regions,  in  which,  as  is  well-known,  the 
greater  number  of  the  respiratory  nerves  run.  If  the  cause  of 
paralysis  affect  the  respiratory  centre  in  the  medulla  oblongata, 
asphyxia  is  soon  produced.  Lastly,  in  paralyses  of  purely 
cerebral  origin,  respiration  continues  quite  undisturbed,  even 
with  those  muscles  which  are  wholly  withdrawn  from  the  influ- 
ence of  the  will.  This  depends  immediately,  and  entirel}^,  upon 
the  normal  function  of  the  medulla  oblongata. 

Amongst  the  remaining  automatic  movements  those  of  the 
iris  must  not  be  omitted,  since  they  are  disturbed  in  many 
forms  of  paralysis ;  thus  in  spinal  paralyses  affecting  the 
upper  segment  of  the  cervical  portion  of  the  sjpinal  cord,  paraly- 
sis of  the  fibres  of  the  iris,  proceeding  from  the  cilio-spinal 
centre,  may  occur,  and  thus  lead  to  myosis ;  whilst,  when 
cerebral  paralyses  extend  to  the  region  of  origin  of  the  third 
pair  of  nerves,  mydriasis  is  one  of  the  commonest  symptoms. 
There  is  nothing,  possessing  any  practical  importance,  to  add 
in  relation  to  the  condition  of  the  movements  of  the  heart,  the 
motility  of  the  pharynx,  oesophagus,  etc. 
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On  the  other  hand,  the  discliar ge  of  urine,  and  the  evacua- 
tion of  the  bowels,  deserve  a  short  mention.  These  coniiDlicated 
processes,  in  prodncing  which,  reflex  and  voluntary  movements 
co-operate,  and  the  details  of  whose  mechanism  need  not  here 
detain  us,  may  be  remarkably  impaired  in  various  forms  of 
paralysis.  Retention,  or  incontinence  of  urine,  confinement  of 
the  bowels,  or  their  involuntary  evacuation,  may  occur,  and  the 
presence  of  these  symptoms  may  afi:'ord  important  aid  in  deter- 
mining the  seat  of  the  disease  to  which  the  paralysis  is  due.  For 
further  details,  we  must  refer  the  reader  to  diseases  of  the  spinal 
cord,  where,  on  account  of  the  frequency  of  their  occurrence, 
these  conditions  are  most  appropriately  considered. 

The  condition  of  the  antagonists  of  the  paralyzed  muscles 
fills  a  by  no  means  unimportant  position  in  the  general  picture  of 
paralysis.  Since  they  frequently  pass  into  a  condition  of  contrac- 
ture, and  their  points  of  attachment  are  approximated  in  conse- 
quence of  their  elastic  tension  and  the  influence  of  the  will,  they 
occasion  changes  in  the  posture  and  position  of  the  several  parts 
of  the  body,  in  the  expression  of  the  face,  etc.,  which  are  fre- 
quently very  characteristic.  These  phenomena  will,  however,  be 
better  discussed  when  the  several  forms  of  paralysis  are  under 
consideration. 

Disturbances  in  the  sensory  nerves  occur  in  the  most  varied 
ways ;  this  depends  upon  the  accidental  association  of  sensory 
and  motor  fibres  in  the  same  trunk,  and  upon  the  seat  and 
extent  of  the  cause  of  the  paralysis.  If  the  disease  affects  a 
peripheric  mixed  nerve  trunk,  the  sensory  paralysis  or  anaesthe- 
sia is,  as  a  rule,  equal  in  extent  to  the  motor  paralysis.  There  is 
a  practical  and  important  limitation  to  this  rule  in  the  fact  that 
the  motor  nerves  are  usually  more  affected  than  the  sensory  ones, 
and  that  the  re-establishment  of  sensation  after  its  loss  usually 
occurs  much  earlier  than  the  recovery  of  motility,  supposing 
the  cause  of  paralysis  to  have  been  the  same  in  both  instances. 
It  may  indeed  be  not  unfrequently  observed  in  peripheric  trau- 
matic paralysis  that,  in  spite  of  recovery  of  sensation,  the  motor 
paralysis  remains  irreparable.  There  is,  of  course,  no  sensory 
disturbance  in  peripheral  paralysis  affecting  pure  motor  nerves. 

Anaesthesia  is  frequently  present  in  spinal  paralysis,  and  de- 
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pends  upon  tlie  greater  or  less  participation  in  the  disease  of  the 
sensory  parts  of  the  spinal  cord.  There  are,  however,  whole 
grouj)s  of  spinal  paralyses,  as,  for  example,  the  paralyses  of 
children  and  allied  conditions,  in  which  there  are  no  disturbances 
of  sensibility.  The  spinal  origin  of  such  affections  may  fre- 
quently be  deduced  from  the  intensity  and  extent,  from  the  na- 
ture and  Idnd  of  the  sensory  disturbance  present;  but  for  further 
details  we  must  refer  to  the  volume  on  diseases  of  the  spinal 
cord.  There  is  no  strict  rule  in  regard  to  the  occurrence  of  an- 
aesthesia in  cerebral  paralysis,  because  the  sensory  paths  are 
more  widely  separated  from  one  another  in  the  brain  than  in 
the  spinal  cord  ;  it  therefore  depends  entirely  upon  the  seat  and 
extent  of  the  cause  of  paralysis  whether  the  sensory  nerves  are 
coincidently  affected  or  not;  both  cases  occur,  but  it  may  be 
observed  here  also  that  sensory  disturbances  nsuall}^  disapj)ear 
much  more  rapidly  than  motor  ones. 

It  is  clear  that  symptoms  of  sensory  irritation  occasionally 
occur,  according  to  the  seat  and  the  nature  of  the  cause  of  the 
paralysis,  and  we  desire  to  recall  to  memory  the  violent  neu- 
ralgic pains  which  occnr  in  gunshot  wounds  of  peripheral  nerves, 
and  the  excentric  pains  which  accompany  many  spinal  and  cere- 
bral paralyses,  sometimes  with  and  sometimes  without  anaesthe- 
sia. HjqDersesthetic  conditions  are  sometimes  also  present.  All 
these  variations  may  easily  be  explained  by  the  irritation  which  is 
so  often  set  up  in  the  neighborhood  of  morbid  processes  causing 
paralysis,  such  as  tumors,  extravasations  of  blood,  wounds,  etc. , 
and  which  partly  produce  pains  and  parsesthesise  in  paralj^zed 
sensory  nerves  in  accordance  with  the  law  of  excentric  projection, 
and  partly  extend  to  and  implicate  adjoining  intact  sensory 
nerves.  In  the  same  way  the  parcestJiesice  which  are  so  common 
in  paralysis  (formication,  numbness,  creeping,  burning,  and  al- 
lied sensations)  make  their  appearance. 

But  few  general  statements  having  any  practical  value  have 
been  made  in  regard  to  the  relations  of  muscular  sensibility  und 
the  se7ise  of  muscular  effort.  There  can  be  no  doubt  that  dis- 
turbances occur  in  these  sensations,  and  we  shall  give  the  jDoints 
of  most  importance  when  discussing  the  several  forms  of  paraly- 
sis.   In  true  paralysis  it  is  almost  impossible  to  subject  the  so- 
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called  sense  of  muscular  effort  to  any  test,  because  the  patient 
is  unable  to  raise  any  weight,  or  to  execute  any  voluntary  move- 
ment. 

The  iniellectual  faculties  are  never  impaired  in  peripheral 
paralyses,  and  it  is  only  rarely  that  they  undergo  any  consider- 
able impairment  in  paralyses  of  spinal  origin  ;  as  a  rule,  they 
remain  quite  normal,  providing  no  cerebral  disease  co-exists,  or 
they  only  suffer  secondarily  at  a  late  period  ;  if  they  then  be- 
come affected  it  is  probably  due  to  the  affection  of  the  vaso-motor 
nerves,  which,  arising  from  the  cervical  portion  of  the  spinal 
cord,  or  from  the  medulla  oblongata,  supply  various  vascular 
provinces  of  the  brain.  Disturbances  of  the  intellectual  faculties 
are,  on  the  other  hand,  well-marked  in  those  paralyses  that  re- 
sult from  cerebral  lesion,  though  of  course  they  will  vary  in  de- 
gree and  extent  with  the  cause  ;  in  such  cases  either  impairment 
of  memory  and  intelligence,  loss  of  speech  or  difficulty  of  artic- 
ulation, greater  emotional  excitability,  strong  inclination  to  laugh 
or  cry  without  sufficient  motive,  great  irritability  and  sensitive- 
ness, or  apathy,  increasing  to  complete  dementia,  may  be  ob- 
served. Disturbances  of  the  consciousness  manifested  by  sopor, 
coma,  delirium,  etc.,  are  sometimes  seen  at  the  commencement 
of  acute  cerebral  paralyses,  though  they  generally  soon  disap- 
pear again.  The  causal  relation  between  these  psychical  dis- 
turbances and  the  real  causes  of  paralysis  is  not  always  very 
clear;  there  is  probably  to  some  extent  a  direct  extension  of  the 
disease  to  those  segments  of  the  brain  which  are  subservient  to 
psychical  activity,  and  to  some  extent  also  a  participation  of 
these  parts  in  the  secondary  diseases,  inflammation,  softening, 
sclerosis,  which  proceed  from  the  primary  focus  of  disease  ; 
partly,  too,  a  direct  mechanical  influence,  occasioned  by  diminu- 
tion in  the  capacity  of  the  cranium;  and  lastly,  there  are  disturb- 
ances of  the  circulation  in  certain  segments  of  the  brain,  either 
from  direct  occlusion  of  arteries  or  veins,  or  from  irritation 
or  paralysis  of  vaso-motor  nerves.  For  more  exact  information 
on  all  this,  the  reader  must  refer  to  the  pathology  of  the  brain. 

The  vaso-motor  and  tropliic  disturbances  that  occur  so  fre- 
quently in  paralyses  are  of  great  importance.  They  also  present 
great  varieties,  being  sometimes  very  well  marked  and  sometimes 
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completely  absent.  We  must  refer  for  many  points  that  belong 
to  this  subject  to  the  account  already  given  of  tropliic  disturb- 
ances in  neuralgia  (see  page  52  et  seq.\  and  in  aniesthesise  (see 
page  218),  and  shall  here  only  state  briefly  the  most  frequent 
disturbances  of  this  kind  that  are  met  with,  and  endeavor  to 
trace  them  to  well-known  physiological  facts. 

Physiology  teaches  us  that  in  ■peripheral  paralyses — that  is 
to  say,  after  section  or  compression  of  peripheral  motor,  and 
especially  of  mixed  nerves — vaso  motor  and  trophic  disturbances 
are  never  absent.  These  manifest  themselves  in  the  form  of 
hypersemia,  dilatation  of  the  blood-vessels,  and  a  local  increase  of 
temperature  in  the  paralyzed  part ;  which  are  all  consequences 
of  the  coincident  paralyses  of  the  vaso-motor  nerves.  The  rise 
of  temperature  passes  generally,  after  a  variable  length  of  time, 
into  a  state  of  diminished  temperature  in  consequence  of  the 
persistent  atony  of  the  vessels,  which  gradually  leads  to  passive 
hyperajmia,  with  bluish  red  discoloration  of  the  skin.  In  many 
cases,  moreover,  the  paralysis  interferes  with  the  supply  as  well  as 
with  the  return  of  the  blood,  since  the  accelerating  influence  of 
muscular  contraction  on  the  movement  of  the  blood  is  abolished; 
hence  follows  the  decrease  of  temperature  observable  some  time 
after  the  occurrence  of  the  paralysis,  and  the  abnormal  coldness 
with  passive  hyper£emia  of  the  paralyzed  parts  and  cyanosis. 
Associated  with  this,  especially  during  the  first  few  days,  there 
is  not  unfrequently  a  widely-spread  though  slight  oedema,  and 
frequently  also  increased  secretion  of  disagreeably-smelling  per- 
spiration. All  these  phenomena  have  been  repeatedly  observed 
.in  traumatic  paralyses  in  man. 

Whilst  these  are  clearly  vaso-motor  disturbances,  other  re- 
.markable  changes  are  observed,  which  cannot  be  regarded  as 
being  simply  due  to  paralysis  of  vaso-motor  nerves,  but  belong 
rather  to  the  categoiy  of  trophic  disturbances,  and  may  be 
partly  considered  to  be  of  an  inflammatory  nature.  Amongst 
the  most  striking  |)henomena  of  this  kind  are  those  presented  by 
the  sJcin,  which  falls  into  a  condition  of  diminished  and  imper- 
fect nutrition,  becoming  flaccid  and  atrophic,  and  losing  its  vas- 
cular fulness ;  it  often  becomes  as  thin  as  paper,  and,  especially 
on  the  fingers  and  toes,  smooth  and  bright  (glossy  fingers) ;  not 
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uiifrequently  vesicles  appear,  lilled  with  a  serous  discolored 
fluid,  which  burst  and  leave  behind  them  unliealthy,  slowly- 
-^ealing  ulcers.  The  skin  becomes  less  able  to  resist  external 
injury,  so  that  slight  exposure  to  severe  cold,  the  application  of 
a  mustard  poultice,  a  wound,  etc.,  occasion  protracted  ulcera- 
tions and  nodular  swellings.  Bed-sores  readily  form  and  rap- 
idly attain  considerable  dimensions.  The  characters  presented 
by  the  epidermoidal  structures  of  the  skin  are  often  very  char- 
acteristic. The  epidermis  becomes  hypertropliied,  and  separates 
in  large  scales,  or  it  becomes  thin,  smooth,  and  glossy.  Accord- 
ing to  Mitchell  and  Schielferdecker,  the  nails  undergo  great 
alterations,  becoming  strongly  curved  and  thickened,  with  deep 
longitudinal,  or,  more  rarely,  with  transverse  furrows,  dark  col- 
ored, and  often  partly  detached  from  their  matrix.  The  hairs^  also, 
according  to  Mitchell,  disappear  from  the  skin  of  the  paralyzed 
extremities  ;  whilst,  on  the  other  hand,  Schiefferdecker  constantly 
observed  a  greatly  increased  growth  of  hair.  Amongst  the  more 
deeply-seated  tissues,  the  changes  occurring  in  the  muscles 
deserve  special  attention  ;  they  in  all  instances  undergo  a  high 
degree  of  atrophy,  the  histological  characters  of  which  will  be 
presently  mentioned ;  they  may,  indeed,  almost  entirely  disap- 
pear, though  they  are  still  capable  of  almost  complete  resto- 
ration. In  many  instances  the  loss  of  muscular  substance  is 
apparently  again  made  up  by  subsequent  formation  of  adipose 
tissue.  The  bones  do  not  escape  the  general  failure  of  nutrition  ; 
they  become  atrophied  and  diminished  in  weight  (E,eid,  Man- 
tegazza,  Fischer) ;  and,  as  a  rule,  when  the  paralysis  occurs  in 
youth,  they  cease  to  grow.  In  strong  contrast  with  this  is  the 
hypertrophy  and  great  increase  in  density  or  firmness  of  the 
connective  tissue,  which,  on  closer  examination,  shows  itself  as 
cii-rhosis  of  the  muscles  and  great  increase  of  the  interstitial 
tissue.  The  lymphatic  glands  enlarge  and  hypertrophy  (Man- 
tegazza),  and  according  to  Mitchell  and  Charcot,  the  joints 
become  still,  swollen,  and  painful. 

The  frequent  gunshot  wounds  of  the  nerves  received  in  the 
great  wars  during  the  last  ten  years  show  that  in  man  also  trau- 
matic and  similar  paralyses  constantly  produce  similar  trophic 
disturbances  in  the  tissues. 
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Phenomena  of  this  kind  are  much  less  frequently  observed 
in  the  paralyses  that  proceed  from  the  spinal  cord.  In  most  of 
these  cases  vaso-motor  disturbances  are  the  most  prominent, 
which  is  sufficiently  accounted  for  by  the  course  of  the  vaso- 
motor nerves  in  the  cord.  When  completely  divided,  either  by 
compression,  laceration,  or  apoplexy  of  the  cord,  the  symptoms 
of  vascular  paralysis  are  usually  visible  in  the  paraplegic  parts  ; 
the  paralyzed  limbs  possess  a  higher  temperature  (Hutchinson, 
Levier,  Billroth,  and  others),  which,  however,  after  a  time, 
usually  falls  below  the  normal,  as  in  peripheral  paralyses  ;  this 
fall  in  temperature  is  accompanied  by  coldness  and  cyanosis  of 
the  affected  part.  This  may,  however,  also  be  i^roduced  as  a 
result  of  ischsemia  consequent  on  irritation  of  vaso-motor  nerves. 
Well-marked  trophic  disturbances  of  the  skin,  bones,  and  muscles 
are  much  less  frequently  observed  in  spinal  paralyses,  though 
even  here  they  are  of  occasional  occurrence  ;  thus  there  is  a  group 
of  spinal  paralyses  (to  which  the  spinal  paralysis  of  children  and 
the  allied  forms  of  disease  in  adults  belong),  in  which  rapid 
and  well-marked  atrophy  of  the  muscles,  arrest  of  the  growth 
of  bone,  and  malformation  of  the  joints,  take  place  with  great 
constancy.  Moreover,  severe  bed-sores,  with  their  distressing 
consequences,  are  amongst  the  most  common  symptoms  of  those 
spinal  paralyses  which  are  produced  by  disease  of  the  greater 
part  of  the  transverse  section  of  the  cord,  and  are  accomj)anied 
by  well-marked  aneesthesia  and  vaso-motor  disturbances ; 
direct  diseases  of  the  bones  and  joints  have  also  been  re- 
garded as  dependent  on  spinal  disease  (Charcot).  An  increased 
growth  of  hair  has  occasionally  been  observed  (Jelly),  Most  of 
these  disturbances,  however,  disappear  when  the  primary  disease 
is  cured. 

The  occurrence  of  vaso-motor  and  trophic  disturbances  is  far 
more  rare  in  paralyses  of  cerebral  origin.  Atrophy  of  the  par- 
alyzed muscles  is  scarcely  ever  observed;  and  even  when  the 
paralysis  lasts  for  many  years,  they  may  remain  quite  un- 
changed in  their  size  and  anatomical  characters.  It  is  onl}''  in  a 
few  isolated  forms  of  cerebral  paralysis  (as,  for  example,  those 
having  their  origin  in  the  pons,  and  similarly  localized  lesions) 
that  distinct  atrophy  of  the  muscles  has  been  noticed.  As 
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a  rule,  the  growth  of  the  bones  is  not  in  any  way  interfered  with, 
and  in  those  cerebral  paralyses  which  occur  in  early  childhood, 
the  growth  of  the  heraiplegic  limbs  is  quite  proportional  to  that 
of  the  opposite  side.  On  the  other  hand,  remarkable  vaso-motor 
disturbances  and  considerable  differences  of  temp.erature  are  not 
unfrequently  observed  in  the  paralyzed  (usually  hemiplegic) 
parts.  In  the  early  stages  there  is  increased  supply  of  blood  and 
rise  of  temperature,  which  is  easily  accounted  for  by  the  fact 
that  most  of  the  vaso-motor  nerves  run  in  the  pedunculus  cerebri, 
which  is  also  affected  in  many  cases  of  paralysis  (as  in  apoplexy), 
so  that  vaso-motor  paralysis  results.  In  the  later  stages  atony 
of  tlie  vessels  sets  in,  the  circulation  is  retarded  and  still  more 
opposed  by  the  absence  of  active  muscular  contractions  and  the 
usual  presence  of  contractures,  so  that  passive  hypersemia,  cya- 
nosis, and  a  corresponding  reduction  of  temperature  are  pro- 
duced. With  these  vaso-motor  disturbances,  anomalies  of  the 
secretion  of  sweat,  diminution  of  the  supply  of  blood  to  the 
skin,  doughy  condition  and  attenuation  of  the  skin,  well-marked 
degeneration  of  the  epidermis,  are  usually  observed  in  cases  of 
hemiplegia.  Mitchell  ^  reports  that  in  recent  hemiplegia  the 
growth  of  the  nails  is  at  first  completely  arrested,  then  proceeds 
more  slowly  than  on  the  sound  side,  and  is  again  more  rapid 
on  the  recovery  of  motility.  The  occurrence  of  acute  and 
severe  bed-sores  has  been  occasionally  observed  in  hemiplegia 
(Charcot). 

The  enumeration  of  the  principal  trophic  disturbances  occur- 
ring in  paralj^zed  parts  may  be  completed  by  a  detailed  though 
short  description  of  tlie  histological  changes  undergone  l)y  par- 
alyzed nerves  and  muscles  up  to  their  complete  recovery  or  com- 
plete irrecoverability.  These  conditions  have,  as  we  shall  pres- 
ently see,  been  made  the  object  of  much  investigation  in  certain 
forms  of  paralysis,  and  this  has  furnished  no  slight  aid  for  their 
clinical  appreciation.  The  liistological  condition  of  the  paralyzed 
nerves  and  muscles  varies  extremely  in  the  different  kinds  of 
paralyses  ;  in  a  large  series  of  cases,  especially  in  most  of  those 
of  cerebral  origin  (with  the  exception  of  paralyses  having  their 
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origin  in  the  pons),  as  well  as  in  many  spinal  jDaralyses,  probably 
also  in  all  hysterical  and  in  some  forms  of  peripheric  paralyses, 
no  histological  change  can  be  for  a  long  time  discovered ;  the 
paralyzed  nerves  and  muscles  differ  in  no  way  from  the  healthy 
ones.  It  is  only  after  the  paralysis  has  existed  for  many  years 
that  v^e  find  here  and  there  slight  atrophy,  the  result  of  long 
inactivity,  or  there  may  be,  esj)ecially  v^^here  there  is  coincident 
contracture,  moderate  hypertrophy  of  the  neurilemma,  together 
with  atrophy,  brownish-red  discoloration,  and  great  softness  of 
the  muscles  (Cornil). 

In  another  series  of  cases,  atrophy  and  attenuation  of  the 
nerve  fibres,  and  especially  of  the  muscles,  may  be  observed,  the 
latter  becoming  more  slender  and  their  primitive  fasciculi  small- 
er ;  the  interstitial  connective  tissue  also  becomes  somewhat 
hypertrophic,  and  not  unfrequently  the  seat  of  a  de2Dosit  of  fat, 
which  may  to  some  extent  mask  the  degree  of  the  atrophy. 
This  condition  occurs  especially  in  many  forms  of  spinal  par- 
alysis. 

Lastly,  in  a  third  series  of  cases  remarkable  histological 
changes  occur  in  the  nerves  and  muscles,  and  pursue  parallel 
courses.  These  changes  are  typically  presented  in  traumatic 
paralyses,  and  have  there  been  most  exactly  studied  by  the  aid 
of  experiments ;  they  occur  in  man  in  all  traumatic  and  similar 
paralyses  of  peripheral  nerves,  in  certain  rheumatic  paralyses  or 
paralyses  from  chill,  especially  of  the  facial  nerve,  and  also  in  all 
probability  in  certain  spinal  paralyses,  especially  in  the  already 
frequently  mentioned  spinal  paral3^sis  of  children  and  the  allied 
forms  of  disease.  • 

The  changes  in  the  nerves  and  muscles  must  be  separately 
considered. 

The  changes  in  the  nerves  have  been  long  known,  and  have 
been  most  carefully  investigated  since  the  publication  of  Waller's 
suggestive  works  on  physiology  and  anatomy.  The  following 
description  is  taken  from  the  numerous  memoirs  of  Waller, 
Schiff,  Bruch,  Lent,  Hjelt,  Philippeaux  and  Vulpian,  Neumann, 
Erb,  Hertz,  Benecke,  and  many  others  who  have  occupied  them- 
selves with  the  processes  of  •  degeneration  and  regeneration  con- 
sequent on  traumatic  lesions  of  the  nerves. 
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Even  during  the  first  few  days  after  any  considerable  injury 
of  the  nerves,  such  as  section,  compression,  laceration,  ligature, 
etc.,  coagulation  of  the  medullary  sheath  takes  place,  and  it 
gradually  breaks  up  into  longer  and  shorter  cylindrical  masses. 
These  masses  become  progressively  smaller,  more  rounded,  and 
gradually  converted  into  drops  of  various  sizes,  amongst  which, 
at  the  end  of  the  first  week,  a  progressively  increasing  number  of 
fine  fat-granules  may  be  observed.  About  this  period  the  size  of 
the  degenerating  fibres  has  undergone  considerable  increase,  so 
that  they  appear  broader  than  usual ;  the  medullary  masses  and 
the  drops  of  fat  gradually  unite  and  form  larger  and  smaller 
irregular  heaps,  the  smaller  fat  drops  gradually  preponderating 
and  giving  rise  to  the  appearance  of  numerous  fat-granules  dis- 
tributed through  the  nerves  ;  after  the  third  or  fourth  week  there 
is  a  very  considerable  diminution  of  the  medullary  and  fatty 
masses,  which  vanish  in  great  part  by  absorption,  but  partly  also 
by  becoming  converted  into  a  homogeneous  uniform  mass,  which 
fills  the  still  remaining  sheath  of  Schwann,  and  is  traversed  by  the 
axis  cylinder  (Neumann).  The  degenerating  fibres  become  grad- 
ually more  slender,  and  ultimately  there  only  remains  a  delicate 
pale  band  with  irregularly  undulating  contours,  still  containing 
at  certain  points  medullary  and  fat  drops,  and  usually  exhibit- 
ing a  considerable  increase  in  the  number  of  nuclei.  According 
to  ray  own  observations,  this  band  is  composed  of  the  sheath  of 
Schwann  and  the  persistent  axis  cylinder,  whilst  Neumann  con- 
siders it  to  be  composed  of  the  primitive  sheath,  filled  with  a 
homogeneous  mass  resulting  from  the  conversion  of  the  axis 
cylinder  and  of  the  broken-down  medulla.  Opinions  are  still 
divided  in  regard  to  the  persistence  of  the  axis  cylinder,  some 
admitting  and  some  denying  it ;  probably  the  case  stands  thus  : 
in  slight  traumatic  cases,  such  as  simple  compression,  contusion, 
etc.,  in  which  the  fibres  have  not  undergone  complete  division, 
the  axis  cylinder  remains  until  the  power  of  conduction  is  re- 
established between  the  peripheral  and  the  central  portions  of  the 
nerve,  by  which  it  is  then  preserved  from  further  disintegration. 
I  at  least  have  convinced  myself  that  after  simple  contusion  of 
the  nerves  in  rabbits,  as  well  as  in  paralysis  of  the  facial  nerve 
from  compression  in  man,  the  axis  cylinder  is  preserved  for 


414  ERB. — DISEASES  OF  PERIPHERAL  CEREBRO-SPHSTAL  NERVES. 

weeks  in  tlie  peripheral  segment  of  the  nerve,  and  the  remarkably 
prompt  and  early  restoration  of  the  motility  which  occurs  in  these 
experiments  scarcely  admits  of  any  other  explanation  than  that 
the  axis  cylinder  persists.  In  serioas  injuries,  on  the  other  hand, 
where  the  nerves  have  been  comjDletely  divided,  and  especially 
after  excision  of  large  portions,  it  is  easy  to  conceive  that  the 
axis  cylinder  is  completely  destroyed  in  the  later  stages  of  the 
process  of  degeneration ;  even  here,  however,  it  still  possesses  a 
great  power  of  resistence,  may  be  demonstrated  for  a  very  long 
period,  and  is,  according  to  Neumann,  preserved  in  a  modified 
form,  which  is  a  point  of  great  importance  in  the  regeneration 
of  the  nerve  fibres. 

Coincidently  with  these  processes  of  degeneration  in  the 
nerve  fibres,  which  spread  with  tolerable  rapidity  from  the  cen- 
tre towards  the  periphery,  considerable  changes  also  occur  in 
the  neurilemma.  Independently  of  the  traumatic  inflammation 
(indicated  by  swelling,  abundant  emigration  of  blood  corj^uscles, 
and  hypertrophy,  followed  by  cicatricial  contraction  of  the  con- 
nective tissue),  which  is  always  developed  at  the  seat  of  the  in- 
jury, there  may  be  seen — associated  with  the  progressive  degen- 
eration of  the  nerve  fibres,  and  extending  even  to  their  finest 
branches — a  remarkable  increase  and  multiplication  of  the  nuclei 
of  the  sheath  of  Schwann  (Hertz),  in  the  neurilemma  itself,  and 
an  extraordinary  accumulation  of  cellular  elements,  which,  as 
we  fully  believe,  may  be  for  the  most  part  regarded  as  emi- 
grated white  blood  corpuscles.  In  the  course  of  three  or  four 
weeks  the  greater  number  of  these  assume  the  character  of  fusi- 
form cells,  coincidently  with  which  there  is  a  progressive  hj'-per- 
trojohy  of  the  neurilemma  ;  the  external  nerve  sheath  is  greatly 
thickened,  strong  trabeculfe  of  connective  tissue  divide  the  sev- 
eral fasciculi  of  nerves  from  one  another,  and  the  h3qDertrophied 
connective  tissue  may  even  be  seen  to  separate  the  individual 
fibres.  As  this  process  continues,  the  hypertrophied  connective 
tissue  becomes  denser,  firmer,  and  fibrous  ;  true  cirrhosis  of  the 
nerves  is  established,  which  is  very  clearly  apparent  when  trans- 
verse sections  are  made.  This  hyperplastic  condition  of  the  neu- 
rilemma persists  long  after  the  regenerative  process  has  begun 
in  the  nerve  fibres,  and  it  is  probable  that  this  latter  is  consider- 
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ably  prolonged  and  interfered  with  by  this  hypertrophy  and 
retraction  of  the  connective  tissue. 

The  process  of  regeneration  of  the  nerves,  vs^hich  sooner  or 
later  appears  after  traumatic  and  other  lesions,  is  still  imperfect- 
ly known,  notwithstanding  the  numerous  researches  that  have 
been  made,  and  there  is  still  a  want  of  agreement  amongst  ob- 
servers. It  is,  however,  certain  that  in  many  cases  regeneration 
occurs  Avith  great  rapidity,  in  others  much  more  slowly,  but 
there  in  no  uniformity  of  opinion  in  regard  to  the  histological 
processes.  The  simplest  case  is  that  in  which  paralysis  is  caused 
by  sunple  compression  or  contusion,  but  in  which  there  has  been 
no  complete  division  of  the  nerve.  We  here  see,  as  soon  as  the 
progressive  absorption  of  the  medullary  and  fatty  masses  permits 
sufficiently  precise  observations  to  be  made,  that  pale  bands  in 
the  old  sheaths  of  Schwann  extend  from  the  healthy  central  ends 
of  the  nerve  fibres  into  the  degenerated  peripheral  portion; 
that  these  pale  bands  become  gradually  surrounded,  from  the 
central  end  outward,  with  a  very  narrow  medullary  sheath,  which 
grows  towards  the  periphery  and  becomes  progressively  broader. 
Hence,  at  a  certain  stage  of  the  regenerative  process,  innumera- 
ble regenerated  fibres  may  be  met  with  above  and  a  little  below 
the  point  of  injury,  which  are  especially  characterized  by  their 
slenderness,  and  the  delicacy  or  narrowness  of  their  double  con- 
tour, and  which  are  directly  continuous  below  with  the  above- 
mentioned  slender  pale  bands  Ij^ing  within  the  sheaths  of 
Schwann.  At  this  period  the  motility  may  already  be  partially 
restored.  It  is  still  doubtful  in  what  way  the  restitution  of  the 
medullary  sheaths  and  cylinder  axes  occurs  at  the  point  of 
lesion.  Hertz  is  of  opinion  that  the  growing  nuclei  of  the 
nerve  sheaths  in  immediate  proximity  with  one  another,  fill  the 
hiatuses  and  re-establish  the  interrupted  connection. 

Very  different  is  the  process  that  takes  place  after  complete 
division  of  the  nerves,  such  as  occurs  in  gunshot  wounds,  lacera- 
tions, etc.,  in  human  pathology,  in  which  the  two  ends  of  the 
nerve  are  separated  from  one  another  by  a  longer  or  shorter  in- 
terval, which  must  of  course  be  in  the  first  instance  filled  with 
granulation  tissue.  This  gap  has  to  be  bridged  over  by  nerve 
fibres  of  new  formation,  and  the  first  thing  in  the  process  of  re- 
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generation  is  to  establish  connection  between  the  centric  and  per- 
ipheral ends  of  the  nerve  fibres  across  this  intermediate  tissue. 
Great  differences  of  opinion  exist  as  to  the  mode  in  which  this  is 
effected.  All  observers  agree,  however,  that  the  regeneration 
commences  in  the  central  segment,  and  that  the  newly-formed 
nerve  fibres  grow  into  the  intermediate  tissue  ;  and  further,  that 
a  new  formation  of  nerve  fibres  destined  to  join  these  occurs  also  in 
the  peripheral  segment,  independently  of  the  regeneration  taking 
place  in  the  central  segment.  But  whilst  some,  as  Hertz,  Bruch, 
Hjelt,  Oehl,  and  others,  consider  that  the  new  nerve  fibres  originate 
from  longitudinally  arranged  nucleated  corpuscles  (multiplied 
cells  of  the  sheath  of  Schwann,  or  emigrated  colorless  corpus- 
cles), both  within  the  primitive  sheaths  and  external  to  them ; 
others,  as  Neumann,  Eichhorst  and  Remak,  consider  them  to 
arise  from  the  fusion  and  regeneration  of  the  homogeneous  masses 
composed  of  altered  medullary  substance  and  cylinder  axes  con- 
tained in  the  sheath  of  Schwann,  and  exclude  all  idea  of  cells 
participating  in  the  formation  of  new  nerve  fibres.  A  similar 
difference  of  opinion  exists  in  regard  to  the  mode  of  establish- 
ment of  the  connection  between  the  central  and  peripheral  fibres 
in  the  intermediate  tissue  between  the  two  ends,  Neumann  be- 
lieving that  the  central  nerve  fibres  (of  which,  according  to  him, 
a  whole  bundle  is  formed  in  each  of  the  old  fibres)  grow  directly 
through  the  intermediate  substance,  and  then  join  in  some  way 
with  the  peripheral  fibres ;  whilst  Hertz  has  satisfied  himself  that 
the  serially  arranged  cells  lying  in  the  granulation  tissue  of  the 
intermediate  substance  coalesce  with  one  another  longitudinally 
and  become  converted  into  nerve  fibres,  which  join  on  the  one 
hand  with  the  central,  and  on  the  other  liand  with  the  peripheral 
fibres. 

However  this  may  be,  it  is  certain,  and  of  the  greatest  impor- 
tance for  the  pathology  of  these  affections,  that  regeneration  of 
the  nerve  fibres  does  actually  take  place,  that  a  reunion  of  divid- 
ed fibres  is  effected  by  nervous  tissue,  and  that  thus  the  means 
for  recovering  from  paralysis  is  afforded.  Where  the  conditions 
for  this  regeneration  are  favorable,  as  in  cases  of  incomplete  divi- 
sion of  the  nerves,  recovery  takes  place  rapidlj'"  and  completely ; 
if,  on  the  contrary,  they  are  less  favorable,  it  takes  place  more 
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slowly.  The  greater  the  distance  between  the  divided  nerve 
ends,  the  more  they  are  turned  from  their  normal  direction,  the 
broader  and  thicker  the  intermediate  tissue  between  them,  the 
smaller  are  the  chances  of  a  reunion  and  of  a  physiologically 
effective  regeneration  of  the  fibres.  It  is  easy,  therefore,  to  see 
that  numerous  cases  occur  in  which  the  presence  of  such  unfa- 
vorable external  conditions  render  a  reunion  and  regeneration 
simply  impossible,  and  in  which,  consequently,  the  paralysis 
must  remain  incurable. 

The  interesting  question,  how  it  comes  to  pass  that  even  after 
their  complete  division  the  physiological  function  of  the  nerves 
is  completely  re-established,  and  whether  the  divided  extremities 
of  each  nerve  fibre  again  unite,  or  whether  the  union  is  a  matter 
of  chance,  has  not  as  yet  been  subjected  to  anatomical  investiga- 
tion. We  also  know  scarcely  anything  in  regard  to  the  condi- 
tions of  the  motor  terminal  plates  in  such  processes  of  degenera- 
ration  and  regeneration. 

In  very  close  connection  with  the  above-described  alterations 
in  the  nerves,  are  a  series  of  changes  that  occur  in  the  muscles 
which  have  hitherto  been  but  seldom  the  object  of  careful  ex- 
amination. Reid,  in  1841,  observed  them  closely,  and  noticed 
that  remarkable  atrophy  took  place  in  them.  Valentine  found 
attenuation  of  the  fibres  and  indistinctness  of  the  transverse 
strise. 

Mantegazza  noticed  in  addition  to  these  changes  the  growth 
of  the  nuclei  of  the  muscle  and  of  the  intestitial  connective  tis- 
sue. I  have  myself  carefully  investigated  and  described  the 
changes  in  the  muscles  occurring  in  traumatic  paralyses,  and  my 
statements  have  been  in  great  part  corroborated  by  Vulpian,  and 
very  recently  by  Bizzozero  and  Golgi. 

The  principal  and  most  striking  change  is  incontestibly  the 
atrojphy  of  the  muscular  fibres.  This  first  begins  to  be  dis- 
tinctly marked  in  the  course  of  the  second  week,  steadily  ad- 
vances during  the  following  weeks,  and  may  be  easily  recognized 
both  in  longitudinal  and  transverse  sections,  but  especially  in 
the  latter.  It  is  of  course  not  quite  equally  pronounced  in  all 
the  fibres,  but  fibres  of  very  different  breadths  may  be  observed  in 

paralyzed  as  well  as  in  sound  muscles  ;  in  the  course  of  five  or  six 
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weeks  the  average  breadth  of  the  fibres  will  be  found  to  have 
dimmished  to  less  than  half  their  normal  size.  When,  however, 
regeneration  of  the  nerves  and  restoration  of  the  motility  has 
commenced,  the  progress  of  the  atrophy  is  arrested  and  the 
muscular  fibres  recover,  though  only  slowly,  their  normal 
breadth.  If  the  restoration  of  the  nerves  be  impossible,  and  the 
paralysis  consequently  be  incurable,  the  atrophy  progresses ;  the 
several  fibres  gradually  disappear,  and  there  ultimately  remains 
only  the  hypertrophied  connective  tissue.  This  termination, 
however — the  complete  disappearance  of  the  muscular  tissue — 
only  takes  place  after  the  lapse  of  many  months,  and  frequently 
only  after  several  years. 

In  addition  to  the  atrophy,  several  other  changes  may  be  ob- 
served in  the  fibres.  The  transverse  stricB  'become  less  distinct^  less 
sharply  defined,  they  are  more  closely  approximated  and  more 
delicate,  though  they  do  not  entirely  disappear.  The  fibres  fre- 
quently appear  slightly  cloudy,  though  they  never  in  the  earlier 
stages  present  distinct  granular  or  fatty  degeneration.  At  this 
period  the  muscle-nuclei  exhibit  notable  multiplication,  which 
commences  in  the  course  of  the  second  week,  and  soon  after 
advances  to  such  a  height  that  where  previously  a  single  nucleus 
might  be  found  there  are  now  collections  of  from  six  to  eight, 
which,  especially  in  the  atrophied  muscles,  are  crowded  to- 
gether, and  are  much  more  readily  visible  without  the  employ- 
ment of  re-agents  than  in  healthy  muscles.  Lastly,  a  cliemical 
change  may  he  demonstrated  in  the  contractile  substance, 
which  is  rendered  evident  by  a  tendency  on  the  part  of  the 
fibres,  increasing  with  the  duration  of  the  paralysis,  to  undergo, 
after  injury  or  death,  the  peculiar  change  known  under  the  name 
of  "  waxy  degeneration" — a  change  which  in  the  earlier  stages 
of  the  paralysis  is  only  a  post-mortem  phenomenon,  but  which 
at  a  later  period  perhaps  takes  place  during  life,  and  accelerates 
the  disintegration  and  resorption  of  the  fibres.' 

The  changes  in  the  interstitial  connective  tissue,  which  are, 
also  never  lacking  in  the  muscles,  commence  at  about  the 


'  Compare  Erb,  Bemerkungen  uber  die  sogenannte  wachsartige  Degeneration 
quergestreif  ter  Muskelf asem,  Virchow's  Archiv. ,  Bd.  43,  1868. 
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beginning  of  tlie  second  week,  witli  a  moderate  accumulation  of 
cell-elements  (emigrated  white  corpuscles?),  so  that,  in  many 
places,  the  appearance  is  presented  of  granulation- tissue  having 
been  formed  between  the  muscles.  This  is  particularly  well- 
marked  around  the  blood-vessels  and  the  degenerated  nerve 
trunks,  and  is  everywhere  easily  discoverable  for  several  weeks. 
From  the  sixth  week  onwards,  the  cells  gradually  disappear,  after 
first  becoming,  for  the  most  part,  fusiform,  and  changing  into  the 
dense,  wavy  connective  tissue,  which  is  rapidly  forming.  This 
liypertropliy  of  the  interstitial  connective  tissue  can  also  be 
recognized  at  as  early  a  period  as  the  second  week,  from  which 
time  it  steadily  increases  week  by  week,  new  material  gradually 
assuming  the  form  of  dense,  wavy  bands  of  connective  tissue  of 
considerable  breadth,  which  penetrate  the  muscles  and  separate 
the  several  fibres  from  each  other  by  strong  septa.  The  muscles 
are  thereby  rendered  denser  and  firmer,  and  the  great  increase 
of  the  interstitial  tissue  may  be  particularly  well  seen  in  them  on 
transverse  section.  The  newly-formed  tissue  subsequently  un- 
dergoes cicatricial  retraction,  and  there  can  be  no  doubt  that  the 
contractures  that  occur  so  frequently  after  such  paralyses,  are 
chiefly  caused  by  this  condition,  and  hence  are  myopathic. 

The  various  changes  that  have  now  been  mentioned,  generally 
pursue  a  retrograde  course,  when  complete  regeneration  of  the 
nerves  takes  place.  This,  however,  is  a  slow  and  gradual  pro- 
cess, and  indeed,  slower  in  proportion  to  the  degree  to  which 
the  changes  had  previously  advanced,  and  the  more  protracted 
the  duration  of  the  paralysis  ;  and  it  is  easy  to  understand  that 
the  great  hypertrophy  of  the  connective  tissue,  constituting  a 
true  cirrhosis  of  the  muscles,  proves  a  serious  impediment  to 
the  rapid  recovery  of  their  normal  size  and  activity,  and  sufii- 
ciently  explains  the  tedious  process  of  the  cure  of  such  paraly- 
ses in  man. 

In  incurable  cases,  on  the  other  hand,  the  hypertrophied 
connective  tissue  becomes  progressively  more  and  more  dense 
with  the  advance  of  the  atrophy  and  the  final  disappearance  of 
the  muscular  fibres  ;  the  result  of  which  is,  that  in  the  course 
of  some  months,  or  years,  the  muscles  are  entirely  converted 
into  flattened  cords  of  connective  tissue.    In  some  instances 
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this  tissue  is  the  seat  of  the  deposit  of  fat — fat-cells  appear 
more  or  less  abundantly  in  it ;  and,  finally,  in  place  of  the 
atrophied  muscles,  true  adipose  tissue  may  be  found. 

The  changes  that  have  been  above  described  are  visible,  even 
to  the  naked  eye,  in  the  paralyzed  muscles.  During  the  first 
few  days,  in  consequence  of  the  large  blood  supply  they  receive, 
they  are  red  and  swollen,  and  of  somewhat  firmer  consistence 
than  natural.  They  become  paler  and  paler  as  the  atroph}''  of  the 
fibres  and  the  hyperplasia  of  the  connective  tissue  increase,  and 
at  the  same  time  they  increase  in  firmness  and  toughness,  whilst 
their  color  passes  from  grajdsh-red  into  the  tint  of  dense  con- 
nective tissue,  which  again,  owing  to  the  abundant  infiltration 
of  fat,  may  become  converted  into  the  pale  yellow  of  adipose 
tissue.  With  this  last  change  the  consistence  of  the  tissue 
usually  undergoes  diminution. 

As  has  already  been  stated,  all  of  the  changes  just  described 
in  nerves  and  muscles  occur  in  the  best  marked  and  most  tyY>- 
ical  form  in  paralyses  of  traumatic  origin,  whether  produced 
experimentally  or  resulting  from  accident  (such  as  gun-shot 
injuries,  cuts,  contusions,  etc.).  There  is  no  doubt  that  these 
changes — the  existence  of  which,  as  we  shall  immediately  pro- 
ceed to  show,  can  be  clinically  demonstrated  by  electrical  tests 
— may  also  be  observed  in  all  those  forms  of  peripheral  paralysis 
that  are  analogous  to  traumatic  paralysis  in  being  accomj)anied 
by  a  want  of  the  anatomical  integrity  and  conductivity  of 
the  nerves.  Amongst  these  may  be  included  the  paralyses 
caused  by  energetic  compression  of  jDeripheral  nerves  by  tumors, 
extravasations  of  blood,  formation  of  callus,  hyperplasia  of  con- 
nective tissue,  rheumatic  exudation,  etc.  ;  and  the  occurrence 
of  the  changes  which  we  are  now  engaged  in  considering  invari- 
ably points  to  some  serious  peripheral  lesion. 

Recent  researches  have  rendered  it  probable  that  also  in  cer- 
tain forms  of  central  paralysis,  identical,  or  at  least  very 
similar,  changes,  occur  in  both  the  nerves  and  the  muscles.  Thus 
it  is  believed  that  in  the  so-called  spinal  paralysis  of  children, 
and  allied  forms  of  disease,  in  which  such  alterations  occur 
with  tolerable  regularity,  the  lesion  is  located  in  the  anterior 
half  of  the  sjDinal'  cord,  and  that  certain  ganglion  cells  in  the 
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anterior  horns  stand  in  sucli  relations  to  tlie  trophic  processes 
in  nerves  and  muscles,  that,  when  they  (the  cells)  are  paralyzed 
or  diseased,  the  changes  in  question  may  readily  follow  as  a 
result.  For  further  consideration  of  these  facts,  which  are  so 
important  from  a  diagnostic  point  of  view,  we  must  refer  to  the 
section  on  diseases  of  the  spinal  cord  and  trophic  nerves. 

Lastly,  we  must  not  omit  to  mention  that  very  similar  histo- 
logical changes  have  been  observed  in  lead  paralysis,'  though 
the  seat  of  this  paralysis  is  still  obscure  ;  and,  further,  that  the 
changes  in  the  muscles  that  have  here  been  described  possess  an 
extraordinary  similarity  to  those  observed  in  progressive  muscu- 
lar atrophy,  so  that  from  an  histological  point  of  view  they  may 
be  regarded  as  identical."  Nevertheless,  a  considerable  clinical 
difference  exists  between  them  in  the  circumstance  that  in  the 
latter  disease  the  motor  fibres  are  preserved  intact  until  a  very 
late  stage  of  the  muscular  affection.  These  facts,  into  the 
details  of  which  we  cannot  here  enter,  could  not,  however,  be 
omitted,  because  they  serve  materially  to  modify  the  differential 
diagnostic  value  of  the  clinical  evidence  of  the  anatomical 
changes  with  which  we  have  just  been  occupied. 

If  the  question  of  the  close  connection  of  the  above-described  vaso-motor  and  trophic 
disturbances  with  the  paralysis,  or  rather  with  the  cause  of  the  paralysis,  must  be 
briefly  referred  to,  it  must  only  be  to  mention  the  numerous  difficulties  and  obscuri- 
ties which  still  surround  this  important  point.  Very  little  positive  knowledge  has 
as  yet  been  obtained,  and  different  opinions  are  held  on  nearly  every  point,  the  most 
contradictory  opinions  being  on  the  most  important  points.  Nothing  has  been 
irrefragably  established,  and  the  facts  tliat  have  been  obtained  are  for  the  most  part 
capable  of  several  interpretations,  whilst  exijerimental  researches  have  to  contend 
with  what  at  present  appear  to  be  insurmountable  difficulties.  In  any  case,  numer- 
ous experiments  must  still  be  made  to  enable  us  to  give  a  satisfactory  explanation 
of  the  trophic  influence  of  tlie  nervous  system. 

TJie  vaso-motor  and  associated  disturbances  occurring  in  paralysis  are  most  easily 
explained ;  they  result  simply  from  conditions  of  paralysis  or  irritation  of  vaso- 
motor nerves,  which  may  exist  or  be  absent,  according  to  the  seat,  the  kind,  and  the 
extent  of  the  cause  of  the  paralysis.  Irritation  of  the  vaso-motor  nerves,  and 
ischsemia,  consequent  upon  this,  are,  from  the  nature  of  tlie  case,  quite  rare  in  pa- 
ralyses; paralysis  of  the  vaso-motor  nerves  is,  on  the  other  hand,  of  more  frequent 

'  Oombaxdt,  Archives  de  physiologie  normale  et  pathologique,  1873,  Sept, 
' Friedreich,  Ueber  progressive  Muskelatrophie,  Berlin*  1873,  p.  173. 
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occurrence,  and  in  the  first  instance  leads  to  byperoemia,  with  slight  oedema,  and 
subsequently  to  general  atony  of  the  vessels,  cyanosis,  and  defective  nutrition. 
These  symptoms  may  be  chiefly  expected  in  those  cases  where  the  vaso-motor  nerves 
are  coincidently  affected  by  the  primary  cause  of  the  paralysis,  and  tliey  are  almost 
certain  to  occur  in  cases  of  paralysis  of  perijjheral  nerves,  where  tiie  vaso-motor 
nerves  run  in  the  same  trunlc.  They  are  less  frequent  in  paralyses  originating  in  the 
spinal  cord,  because  the  two  sets  of  fibres  are  then  probably  more  or  less  widely  sep- 
arated. Lastly,  they  are  very  seldom  seen  in  cases  of  cerebral  paralysis,  in  which 
the  vaso-motor  nerves  often  remain  quite  intact,  since  in  the  brain  the  vaso-motor 
run  more  or  less  completely  detached  from  the  motor  nerves.  This  is  in  complete 
accordance  with  clinical  exjjerience. 

It  is  otherwise,  however,  with  true  trojjhic  disturl)ances,  such  as  nerve  degener- 
ation and  disintegration,  multiplication  of  nuclei,  atropliy,  and  degeneration  in 
muscular  fibres,  plastic  infiltration  and  hypertrophy  of  connective  tissue,  inflamma- 
tory affections  of  the  skin  and  joints,  modified  growth  of  hair  and  nails,  atrophy  of 
bone,  and  bed-sores.  The  general  pathological  significance  of  all  these  processes  is 
indeed  diflicult  to  determine;  many  are  no  douI)t  to  be  regarded  as  a  kind  of  in- 
flammatory disturbance,  like  the  chronic  inflammation  which  in  other  organs  leads 
to  cirrhosis,  whUst  others  must  be  considered  examples  of  simple  atrophy  or  of 
atrophy  with  degeneration,  or  of  abnormal  hypertrophy.  Still  more  difficult  is  the 
explanation  of  the  connection  of  these  disturbances  with  the  primary  lesion.  Even 
in  what  apjjears  to  be  the  simplest  case — peripheric  traumatic  paralysis — the  rela- 
tions are  so  complicated  that  the  most  various  explanations  may  be  advanced  and 
maintained. 

The  view  that  might  appear  most  probable  is,  that  a  traumatic  inflammation 
is  propagated  from  the  place  of  injury  and  extends  along  the  peripheral  nerves  to 
the  muscles,  and  occasionally  to  other  tissues ;  and  this  view  has  recently  been 
cleverly  maintained  by  Friedi'eich.'  We  are,  however,  ourselves  opposed  to  this 
explanation  on  various  grounds :  First,  on  account  of  the  exclusively  centrifugal 
extension  of  the  process ;  secondly,  on  account  of  the  almost  coincident  occurrence 
of  the  changes  in  the  muscles  lying  in  the  immediate  proximity,  and  in  those  that 
are  most  remote  from  the  point  of  lesion  ;  lastly,  on  account  of  the  well-known  fact, 
which  has  been  frequently  made  use  of  in  physiological  investigations,  that  after 
section  of  particular  roots  the  nervous  degeneration  extends  through  the  plexus  and 
towards  the  periphery,  remaining  limited  to  the  original  fibres,  which  is  scarcely  con- 
ceivable on  the  supposition  of  an  inflammatory  process  taking  place  in  the  connec- 
tive tissue  of  the  nerve  sheaths. 

According  to  the  facts  and  observations  that  have  thus  far  been  accumulated, 
we  must  consider  the  most  probable  explanation  to  be  tliat  the  separation  of  iJie  2)er- 
ipheral  parts  from  the  central  nervous  system  is  the  essential  cause  of  all  the  disturb- 
ances.   How  this  takes  place  is  in  many  respects  still  obscure.    Vaso-motor  influ- 


'  Progressive  Muskelatroijhie,  etc. ,  Berlin,  1873. 
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cnces  in  any  case  probably  play  a  great  part  in  their  production ;  they  explain  the  hy- 
])erjBmia,  the  swelling,  and  towards  the  close  also  the  emigration  of  colorless  blood 
corpuscles,  but  they  do  not  explain  all ;  they  do  not  explain  the  degeneration  of  the 
medullary  substance  of  the  nerve,  nor  tlieatropliy  and  multiplication  of  the  nuclei  of 
the  muscular  fibres.  We  are  compelled  to  admit  also  the  probable  existence  of  direct 
trophic  influences  proceeding  from  the  nervous  system.  Wliether  these  are  trans- 
mitted through  the  motor  fibres,  or  through  special  nerve  fibres  (trophic  nerves), 
must  be  left  undecided.  "We  are  still  almost  entirely  ignorant  of  the  precise  mode 
of  action  of  the  normal  or  pathological  infiuences  exerted  through  these  nerves,  and 
must  defer  a  more  complete  discussion  to  the  section  on  trophic  neuroses. 

If  this  view  is  correct,  it  follows  that  there  are  certain  trophic  centres  in  the 
central  nervous  system  (probably  in  the  spinal  cord,  but  in  part,  also,  in  the  brain), 
tlie  separation  of  which  from  tlie  peripheric  parts  occasions  in  the  latter  trophic  dis- 
turbances in  the  widest  sense  of  the  term.  It  is,  however,  self-evident  that  similar 
trophic  disturbances  must  also  arise  when  these  trophic  centres  become  diseased,  or 
are  in  any  way  injured.  And  we  may  thus  explain  the  similar  trophic  disturbances 
that  occur  in  the  spinal  paralysis  of  cliildren  and  allied  diseases.  These  are,  how- 
ever, usually  limited  to  the  motor  apparatus  (neiTCs  and  muscles). 

Charcot,  on  the  other  hand,  is  inclined  to  assign  an  imjjortant  part  to  irritation 
in  the  production  of  such  trophic  disturbances,  and  lias  attempted  to  trace  back  the 
greater  number  of  trophic  disturl^ances,  both  in  peripheral  and  centric  nerve  lesions, 
to  abnormal  conditions  of  irritation ;  but  the  reasons  he  gives  for  this  opinion,  espe- 
cially in  relation  to  peripheral  traumatic  paralyses,  appears  to  us  to  be  exceedingly 
unsatisfactory. 

It  thus  ajjpears  that  our  knowledge  is  extremely  uncertain  in  regard  to  the  whole 
of  this  subject.  No  explanation  hitherto  given  has  been  generally  satisfactory,  nor 
is  any  applicable  to  all  cases.  Several  circumstances,  perhaps,  co-operate  in  pro- 
ducing the  particular  effects  observed,  as  the  direct  propagation  of  irritation,  tlie 
removal  of  centric  trophic  influences,  vaso-motor  influences,  and  irritation  of  the 
nerves.  Perhaps,  also,  a  certain  role  is  played  by  reflex  processes,  quite  independ- 
ently of  the  possibility  that  different  trophic  disturbances  may  be  caused  indirectly, 
when  paralysis  and  anaesthesia  are  present.  It  is  only  by  long  and  critical  observa- 
tion, and,  above  all,  by  experiments,  that  the  question  can  gradually  be  solved.  A 
short  provisional  communication  of  Nothnagers  '  must  not  be  undervalued,  for  he 
observed  that  a  slight  injury  of  a  certain  part  of  the  surface  of  the  brain  of  the 
rabbit  was  succeeded  by  a  regular  attack  of  meningitis,  usually  bi-lateral,  very 
seldom  upon  the  punctured  side  alone,  and  occasionally  only  on  the  opposite 
side. 

Electrical  examination  of  the  'paralyzed  nerves  and  muscles 
has  lately  become  of  great  importance  in  elucidating  the  pathol- 
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ogy  of  paralyses,  and  in  part  also  in  determining  tlieir  differen- 
tial and  local  diagnosis.  In  different  forms  of  jDaralysis  very 
characteristic  alterations  of  electrical  excitability  are  observed, 
and  in  certain  forms  this  mode  of  examination  enables  us  to 
recognize  and  follow  with  precision  the  histological  changes  tak- 
ing place,  so  that  it  is  now  quite  indispensable  in  establishing  the 
exact  diagnosis  of  paralysis.  Indeed,  the  diagnostic  value  of 
electrical  investigation  cannot  be  overestimated  ;  at  the  same 
time,  he  who  believes  that  for  the  purposes  of  an  exact  diagnosis 
of  a  paralysis  a  single  examination,  however  careful,  is  sufficient, 
will  frequently  be  liable  to  error,  since  electrical  investigation  in 
many  cases  affords  no  very  valuable  information,  and  it  is  only 
in  certain  forms  of  paralysis  that  its  results  are  free  from  am- 
biguity and  permit  perfectly  definite  inferences  to  be  drawn  ; 
whilst  in  all  cases  positive  conclusions  can  only  be  arrived  at  by 
comparing  the  condition  of  electrical  excitability  with  other 
clinical  symptoms.  The  value  of  electrical  investigation  is  so 
great  that  we  cannot  forbear  to  enter  into  considerable  details  in 
regard  to  it,  though  we  must  refer  for  particulars  of  the  mode  of 
research  and  of  the  physiological  relations  to  the  remarks  that 
have  been  made  in  the  introduction  (page  271).  We  shall 
therefore  here  only  briefly  notice  the  results  that  may  be  ob- 
tained, and  their  relations  to  the  several  forms  and  kinds  of 
paralysis,  and  to  certain  histological  changes. 

The  results  may  be  arranged  in  several  groups. 

In  the  first  place,  in  many  paralyses  scarcely  any  alteration 
of  electrical  excitability  is  observed  ;  the  nerves  and  muscles 
react  normally  both  to  the  faradic  and  to  the  galvanic  current. 
This  is  the  rule  in  many  paralyses  of  cerebral  origin,  as,  for 
example,  in  hemiplegise  after  apoplexy  or  cerebral  embolism,  in 
those  due  to  cerebral  tumors,  etc. ;  in  many  spinal  paralyses,  as, 
for  example,  in  chronic  myelitis  ;  and,  lastly,  also  in  many  periph- 
eral paralyses,  both  in  those  of  rheumatic  origin,  as  in  slight 
facial  paralysis,  and  in  slight  traumatic  paralyses,  as  in  paraly- 
sis of  the  radial  nerve  from  pressure. 

The  second  group  includes  those  in  which  there  are  simple 
quantitative  changes  of  the  electrical  excitability.  In  these  the 
mode  of  reaction,  law  of  contraction,  etc.,  are  normal,  but  the 
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intensity  and  strength  of  tliese  acts  are  altered,  and  are  either 
diminished  or  increased. 

(a)  Simjple  increase  of  electrical  excitability  manifests  itself 
on  the  application  of  faradic  tests  by  the  nerves  and  muscles 
reacting  more  energetically  to  the  current,  and  by  an  increase  of 
the  distance  of  the  secondary  coil  at  which  minimum  contractions 
are  produced,  or  by  increase  in  the  amount  of  contraction  with 
the  same  strength  of  current ;  or,  if  the  galvanic  current  be  em- 
ployed, by  the  occurrence  of  cathodal  closing  contractions  (KaSZ) 
with  very  feeble  currents  ;  by  the  conversion  of  a  simple  contrac- 
tion into  a  cathodal  closing  tetanus  (KaSTe),  when  the  strength 
of  the  current  is  slightly  augmented  ;  by  the  early  appearance  of 
the  anodal  opening  contraction  (AnOZ),  and  by  the  ready  estab- 
lishment of  cathodal  opening  contraction  (KaOZ) ;  and,  lastly,  in 
rare  cases,  by  the  occurrence  of  anodal  opening  tetanus  (AnOTe). 
As  an  additional  characteristic,  the  increase  of  the  so-called  sec- 
ondary excitability  (Brenner)  may  be  mentioned,  and  lastly  the 
frequent  disproportion  between  the  motor  and  the  sensory  reac- 
tion, which  is  not  unfrequently  observed  in  such  researches. 

These  changes,  if  they  be  not  very  intense  in  degree,  are 
usually  only  to  be  ascertained  with  certainty  and  facility  in  cases 
where  a  comparison  can  be  made  with  the  symmetrical  nerves 
and  muscles  of  the  opposite  and  healthy  side,  in  other  words,  in 
cases  of  hemiplegia.  In  bilateral  paralyses,  paraplegise,  etc., 
greater  difficulty  is  experienced,  and  a  comparison  with  healthy 
persons  can  only  be  instituted  with  very  special  precautions, 
which  I  have  elsewhere  given  in  detail.^ 

Simple  increase  of  electrical  excitability  is  of  rare  occurrence 
in  paralysis ;  it  occurs  to  a  moderate  extent  in  certain  cerebral 
paralyses,  and  especially  in  the  early  stages  (hemiplegite  from 
various  causes)  ;  it  occurs  also  in  many  forms  of  spinal  paraly- 
sis, especially  in  certain  cases  of  tabes,  though  more  rarely  than 
is  generally  admitted.  Lastly,  it  also  occurs,  rarel}^  and  quite 
transiently,  in  certain  peripheral  paralyses,  as  in  the  first  few 
days  of  rheumatic  facial  paralysis. 

(b)  Simple  diminution  of  electric  excitahility  is  manifested 
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on  faradic  investigation  by  the  diminution  of  the  distance  of 
the  secondary  coil  at  which  minimum  contractions  are  pro- 
duced, and  may,  in  extreme  cases,  proceed  to  complete  extinc- 
tion of  faradic  excitability.  In  investigations  with  galvanic 
currents,  cathodal  closing  tetanus  (KaSTe)  first  disappears,  and 
cannot  be  induced  by  any  ordinary  strength  of  current ;  ano- 
dal  closing  contraction  (AnSZ),  and  anodal  opening  contrac- 
tion (AnOZ),  then  disappear  ;  and,  finally,  cathodal  closing  con- 
traction (KaSZ)  can  only  be  obtained  with  the  strongest  cur- 
rents. Complete  loss  of  galvanic  excitability  may  ultimately 
occur. 

This  alteration  is  more  common  in  paralyses  than  the  preced- 
ing one ;  in  cerebral  paralyses  it  is,  however,  somewhat  rare, 
especially  in  those  which  proceed  from  lesions  of  the  cms 
cerebri,  as,  for  example,  in  bulbar  joaralysis  ;  it  occurs,  however, 
— and  this  is  important  as  distinguishing  bulbar  paralyses  from 
peripheral  paralyses — not  at  an  early  period,  but  always  in  the 
later  stages  of  the  disease,  and  proceeds  without  any  qualitative 
changes  in  the  excitability.  Moreover,  this  change  is  observed 
in  certain  spinal  paralyses,  particularly  in  those  which  are  ac- 
companied with  simple  atrophy  of  the  muscles,  and  it  is  indeed 
the  physiological  expression  of  that  atrophy ;  as,  for  example, 
in  certain  forms  of  myelitis,  and  in  many  spinal  paralyses  after 
acute  diseases.  The  diminution  and  even  complete  abolition  of 
electrical  excitability  occurs  also  in  certain  peripheral  paralyses 
as  the  symptom  of  a  large  series  of  qualitative  changes  of  the 
electrical  excitability,  and,  lastly,  as  the  terminal  symptom  of  a 
complete  cycle  of  changes  in  incurable  cases,  as  we  shall  imme- 
diately proceed  to  show.  Lastly,  it  accompanies  the  gradual 
wasting  of  the  fibres  in  progressive  muscular  atrophy,  and  stands 
in  direct  relation  to  the  area  of  the  transverse  section  of  the  con- 
tractile substance  still  preserved  in  the  atrophied  muscles  ;  with 
the  complete  disappearance  of  the  fibres  the  electrical  excita- 
bility also  entirely  vanishes. 

The  third  group,  lastly,  includes  the  qualitative  and  quanti- 
tative alterations  of  electrical  excitability  which  have  recently 
become  the  object  of  much  clinical  and  experimental  stud}^,  and 
for  which  I  have  suggested  the  term  "  reaction  of  degeneration" 
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(Entartungsreaction).'  The  niicommonly  characteristic  course 
of  this  affection  and  the  constancy  of  its  occurrence  in  certain 
forms  of  paralysis  confer  upon  it  a  higli  degree  of  diagnostic 
and  prognostic  value.  After  Halle"  had  made  an  observation 
on  this  point,  in  Paris,  towards  the  close  of  the  last  century — 
an  observation,  however,  which  was  subsequently  forgotten— and 
after  Remak,  in  his  "  Galvanotherapie,"  had  incidentally  re- 
ported some  similar  cases  (1858),  Baierlacher  first  published  the 
history  of  a  case  of  facial  paralj^sis  in  which  the  muscles  ap- 
peared to  be  completelj'-  inexcitable  by  faradic  currents,  whilst 
they  reacted  with  unusual  readiness  to  the  galvanic  current. 
This  observation  excited  great  attention,  and  numerous  similar 
cases  were  soon  published  by  Schulz,  in  Vienna,  M.  Meyer, 
Griinewaldt,  Brenner,  Neumann,  Ziemssen,  Eulenburg,  Erd- 
mann,  Biirwinkel,  Runge,  myself,  and  many  others  ;  from  all 
which  it  appeared  that  these  changes  in  excitability  were  not 
limited  to  facial  paralyses,  but  occurred  in  paralyses  of  all  the 
various  nerves.  I  was  the  first  to  undertake  an  exiDerimental 
investigation  of  the  subject,  which  has  led  to  numerous  important 
results.  Coincidentally  with  my  work  appeared  the  treatise  of 
Ziemssen  and  Weiss  on  the  same  subject,  which  confirmed  my 
statements  on  all  essential  points.  Since  then  numerous  clinical 
observations,  amongst  the  most  important  of  which  are  those  of 
Brenner,^  as  well  as  various  isolated  experimental  researches 
have  been  made,  which  now  enable  us  to  give  a  tolerably  com- 
plete exposition  of  this  highly  interesting  question. 

The  first  essential  point  resulting  from  these  investigations  is 
the  fact  that  nerve  and  muscle  must  he  sliarply  cUsUnguislied 
from  each  other,  because  the  course  of  the  alterations  in  the  ex- 
citability in  the  two  is  wholly  different.  Want  of  attention  to 
this  fact  has  been  the  occasion  of  numerous  errors  and  much 
misapprehension,  which  the  employment  of  some  precaution 
and  care  in  conducting  the  research  enables  us  now  easily  to 


'  Volkmann's  Sammlung  klin.  Vortrage,  No.  46. 
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^  Bayr.  arztlich.  Intelligenzblatt.  1859. 
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avoid.  The  course  of  the  alterations  here  referred  to  in  the  ex- 
citability is  as  follows. 

In  the  nerve,  a  short  time  after  the  attack  of  the  paralysis 
(beginning  with  the  second  or  third  day,  and  preceded  in  rare 
cases  by  a  slight  increase  of  electrical  excitability),  a  continuous 
and  equable  diminution  of  both  the  faradic  and  the  galvanic  ex- 
citability is  observable,  without  any  obvious  qualitative  change. 
This  diminution  is  manifested,  on  the  one  hand,  by  the  fact  of  a 
stronger  current  being  required  to  produce  the  minimum  contrac- 
tion, and  on  the  other  hand  by  a  considerable  diminution  of  the 
maximum  contraction  obtained  with  the  strongest  current.  At 
the  end  of  the  first  or  in  the  course  of  the  second  week  (from 
the  seventh  to  the  twelfth  day),  the  excitahility  wholly  disaiJ- 
pears,  so  that  electric  currents  of  ordinary  strength,  whether 
faradic  or  galvanic,  when  applied  to  the  nerve,  no  longer  occa- 
sion a  trace  of  contraction.  The  diminution  begins  in  that  por- 
tion of  the  nerve  lying  nearest  to  the  lesion,  and  extends  very 
rapidly  to  the  periphery.  (There  is,  of  course,  total  inexcita- 
bility  by  electric  stimulation  above  the  paralyzing  lesion,  from 
the  very  commencement  of  the  paralysis.)  The  extinction  of  the 
electrical  excitability  may  be  lost  for  a  variable  period,  and  in 
incurable  cases  is,  of  course,  permanent.  Its  restoration  com- 
mences as  soon  the  process  of  regeneration  of  the  nerves  has 
advanced  to  a  certain  point,  and  the  first  traces  of  both  faradic 
and  galvanic  excitability  are  nearly  coincident  in  point  of  time  ; 
it  appears  first  in  the  central  segments  of  the  nerve,  and  spreads 
slowly  to  the  periphery ;  it  augments  equably,  but  very  grad- 
ually, and  always  without  qualitative  changes,  in  response  to 
both  kinds  of  currents,  remaining  for  a  very  long  time  below  the 
normal  standard ;  when  the  cure,  as  regards  voluntary  move- 
ments, appears  to  be  already  quite  complete,  a  distinct  diminu- 
tion is  usually  still  perceptible  in  the  faradic  and  galvanic 
excitability  of  the  nerves. 

During  the  early  stages  of  the  commencing  regeneration,  the 
interesting  and  apparently  paradoxical  symptom  is  presented  of 
voluntary  movements  being  effected  through  the  paralyzed 
nerves  at  a  time  when  they  are  still  completely  incapable  of  react- 
ing to  the  electrical  stimulus  ;  that  is  to  say,  there  is  restoration 
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of  motility  toitli  persistent  loss  of  electrical  excitdbility .  In 
other  words,  the  nerve  is  for  a  certain  time  capable  of  conducting 
impulses  of  the  Avill  proceeding  from  the  centre,  whilst  it  is  still 
incapable  of  responding  to  electrical  stimuli.  The  duration  of 
this  stage  varies,  lasting  in  some  cases  only  a  few  days,  but  in 
others  for  many  weeks,  the  difference  depending  on  the  rapidity 
of  the  regeneration  and  the  distance  of  the  part  of  the  nerve 
tested  by  electricity  from  the  seat  of  lesion.  This  fact  has  been 
often  falsely  interpreted  on  account  of  insufficient  attention  being 
bestowed  on  the  difference  between  the  excitability  and  the  con- 
ductivit}^  of  the  nerve.  I  have  discovered  an  exjDlanation  of  this 
remarkable  circumstance  experimentally,  in  the  fact  that,  at  a 
time  when  the  reunion  of  the  central  segment  of  the  nerve  has 
been  effected  with  the  peripheral,  and  when  consequently  young 
nerve  fibres  have  grown  through  the  point  of  lesion,  though  no 
distinct  regeneration  of  the  medullary  sheath  has  taken  place, 
that  at  this  time  the  regenerated  fibres  are  capable  of  conducting 
central  excitations,  though  they  are  still  inexcitable  by  electri- 
city. The  young,  slender,  regenerated  nerve  fibres  above  described 
are  thus  at  a  certain  stage  of  their  regeneration  (which  is  histo- 
logically characterized  by  the  complete  absence  or  very  small 
development  of  the  medullary  sheath)  quite  capable  of  conduc- 
tion, but  are  not  electrically  excitable.  Experiment  proves  that 
this  capability  of  conduction  is  not  limited  exclusively  to  excita- 
tions liberated  by  the  will,  but  may  occur  with  any  kind  of  irri- 
tation, for  if  the  electrical,  mechanical,  or  thermic  stimulus  be 
applied  to  the  nerve  above  the  point  of  injury,  reaction  takes 
place,  because  the  irritation  thus  produced  is  conducted  through 
the  peripheral  regenerated  portion,  although  this  is  itself  inex- 
citable b}^  ii-ritation  applied  below  the  point  of  injury.  This 
explains  why  the  stimulus  of  the  will,  which  acts  above  the  point 
of  injury,  can  liberate  muscular  contractions  at  a  time  when  the 
peripheric  segment  of  nerve  is  still  inexcitable.  The  difference 
between  the  activity  of  the  stimulus  of  the  will  and  that  of  elec- 
tricity is  thus  referable  simply  to  a  difference  in  the  place  and 
point  of  application  of  the  stimulus.  All  stimuli  affecting  the 
nerve  above  the  point  of  injury  are  capable  of  acting  at  a  time 
when  the  nerve  segment  below  the  point  of  injury  is  still  unex- 
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citable  by  the  electric  current.  I  have  frequently  been  able  to 
confirm  this  in  traumatic  paralyses  occurring  in  man. 

Not  the  smallest  doubt  can  be  entertained  that  the  proof  of 
the  distinct  and  separate  nature  of  conductivity  and  recep- 
tivity in  the  peripheral  nerves,  afforded  by  the  foregoing  fact, 
gives  a  clue  to  the  explanation  of  the  phenomena  with  the  con- 
sideration of  which  we  have  just  been  occupied.  This  proof  pos- 
sesses also  no  small  physiological  interest,  since  it  decides  a 
question  that  Schitf  '  has  discussed  on  several  occasions  and 
experimentally  attacked  without  finally  solving  it,  and  which, 
as  it  would  appear,  has  been  finally  solved  physiologically  by  an 
interesting  experiment  of  Griinhagen  ; ' — namely,  the  question  of 
the  difference  between  the  receptivity  and  conductivity  of  per- 
ipheral nerves. 

Much  more  complicated  phenomena  are  presented  by  the 
muscles,  since  they  are  not,  like  the  nerves,  affected  equally  by 
faradic  and  galvanic  currents,  but  exhibit  quite  different  phe- 
nomena when  excited  by  the  two  kinds  of  electricity. 

Paralyzed  muscles  behave  in  an  almost  exactly  similar  man- 
ner to  degenerated  nerves,  when  exposed  to  the  action  of  far- 
adic currents,  that  is  to  say,  a  proyressim  diminution  of  ex- 
citability occurs  towards  the  end  of  the  first  week,  which  usu- 
ally rises  to  complete  extinction  in  the  course  of  the  second 
week,  so  that  the  strongest  faradic  currents  occasion  no  trace 
of  contraction  when  applied  to  the  muscles.  (This,  however, 
only  holds,  strictly  speaking,  for  percutaneous  faradisation  ; 
exposed  muscles  or  muscles  excited  by  electrical  acupuncture 
exhibit  for  a  long  time  feeble  contractions  limited  to  the  fas- 
ciculi directly  excited.) 

As  in  nerves,  so  in  muscles,  the  loss  of  faradic  excitability 
may  persist  for  a  long  time,  and  in  incurable  cases  forever. 
The  faradic  excitability  of  muscles  returns  after  the  com- 
mencement of  regeneration  and  restoration  of  motility — usually 
somewhat  later  than  in  the  nerves.  With  progressive  recovery 
it  also  increases,  though  extremely  slowly,  and  usually  remains 

'  TJeber  die  Verschiedenheit  der  Aufnahmsfahigkeit  und  Leitungsfahigkeit  im  peri- 
pheren  Nervensystem.  Zeitchr.  f.  rat.  Med.  3  Reihe,  Bd.  29,  S.  221. 

Versuche  iiberintermitt  Nervenerregung.  Pflug.  Arcli.  d.  Physiol.  Bd.  VI.  p.  180. 
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for  a  very  long  time  at  a  low  ebb,  wliicli  is  tlie  more  marked 
the  longer  the  duration  of  the  paralj^sis. 

The  galcanic  excitability  of  muscles  exhibits  essentially 
different  relations ;  during  the  first  week  it  falls  unifoimly 
with  the  faradic,  but  in  the  course  of  the  second  week  occurs 
a  very  remarkable  augmentation  of  galvanic  excitability  which 
increases  in  the  following  weeks  and  is  connected  with  qualita- 
tive changes,  both  in  the  order  and  mode  of  contraction.  The 
muscles  then  react  to  currents  which  are  so  feeble  in  intensity 
as  to  be  entirely  inoperative  on  healthy  ones,  distinct  contrac- 
tions frequently  occurring  on  interruptions  of  the  current  pro- 
duced by  only  two  elements.  These  are  essentially  different 
from  normal  contractions,  for  whilst  the  latter  are  short  and 
lightning-like,  the  former  are  sloio  and  protracted,  the  con- 
traction, even  with  currents  of  small  intensity,  passing  into  a 
muscular  tonus,  which  endures  throughout  the  whole  period 
of  the  transmission  of  the  current.  This  difference  in  the  form 
of  contraction  between  sound  and  paralyzed  muscles  may  be 
especially  demonstrated  at  points  where  such  muscles  lie  in 
close  proximity  with  one  another  and  can  be  coincidently  ex- 
cited with  one  electrode,  as  happens,  for  example,  in  the  muscles 
of  the  chin  in  unilateral  facial  paralysis. 

Coincidently  with  the  increase  of  excitability  a  progressively 
increasing  qiLalitatine  change  of  the  law  of  muscular  contrac- 
tion occurs.  This  is  manifested  by  a  gradual  and  strong  in- 
crease of  the  anodal  closing  contraction,  so  that  soon  this  equals 
the  cathodal  closing  contraction  (AnSZ=:KaSZ),  or  may  even,  in 
some  cases,  be  greater  than  it.  The  opposite  obtains  for  the 
cathodal  opening  contraction  (KaOZ);  this  increases  relatively 
more  than  the  anodal  opening  contraction,  so  that  it  soon  equals 
and  ultimately  surpasses  it,  and  there  is  consequently  a  complete 
inversion  of  the  normal  formula  of  muscular  contraction  in 
regard  to  the  strength  of  the  contractions.  When  the  alteration 
has  attained  a  certain  degree,  the  opening  contractions  disap- 
pear and,  according  to  Brenner,  in  the  same  proportion  as  the 
slowness  of  the  contractions  increases,  and  their  capacity  to  react 
to  currents  of  short  duration  (see  below)  diminishes — obviously 
because  the  opening  stimulus  is  only  of  brief  duration.  The 
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alteration  lasts  at  this  stage,  tliougli  with,  variations  in  diflferent 
cases,  for  three,  six,  or  eight  weeks,  or  even  for  a  much  longer 
period. 

To  this  succeeds,  again,  a  gradual  diminution  of  the  in- 
creased galvanic  excitability,  whilst  the  qualitative  changes  of 
the  excitability,  and  especially  the  preponderance  of  the  anodal 
closing  contraction,  and  the  slow  mode  of  contraction,  still  -pev- 
sist.  By  degrees  stronger  and  still  stronger  currents  are  required 
to  produce  contraction,  and  in  incurable  cases,  where  marked 
atrophy,  and  finally  the  complete  disappearance  of  the  trans- 
versely striated  tissue  occur,  an  extremely  feeble  anodal  closing 
contraction  is  usually  the  last  indication  of  life  which  can  be  ob- 
tained from  the  vanishing  muscle.  If,  on  the  other  hand,  regen- 
eration and  recovery  take  place,  the  normal  mode  of  reaction  is 
gradually  re-established,  while  the  galvanic  excitability  dimin- 
ishes ;  but  the  excitability  falls  far  below  its  normal  degree,  so 
that  at  a  certain  period  of  the  paralysis  the  muscles  may  present 
a  greatly  diminished  galvanic,  with  an  increased  faradic  excit- 
ability. Moreover,  a  diminution  of  the  galvanic  excitability  may 
be  demonstrated  for  a  long  time  after  recovery  has  set  in,  espe- 
cially in  serious  and  protracted  cases. 

This  depressed  condition  of  excitability  in  muscle  occurs, 
upon  the  whole,  tolerably  independently  of  the  regeneration  of 
the  nerves  and  the  restoration  of  motility  ;  that  is  to  say,  it  is 
not  immediately  connected  with  these,  but  requires  a  certain 
time  for  its  course,  so  that  at  a  period  when  the  regeneration 
of  the  nerves  is  akeady  actively  proceeding,  the  changes  in  the 
excitability  of  the  muscles  may  still  persist  without  diminution. 
From  this  it  results  that  in  particular  cases,  according  to  the 
earlier  or  later  occurrence  of  motility  and  regeneration,  and  the 
associated  return  of  excitability  in  the  nerves,  a  very  different 
and  apparently  complicated  aspect  is  presented  by  the  electri- 
cal excitability  of  the.  nerves  and  muscles.  If  the  regeneration 
sets  in  early,  and  the  changes  in  the  galvanic  excitability  of  the 
muscles  are  still  fully  developed,  it  may  happen  that  the  abnor- 
mal galvanic  reaction  of  the  muscles  may  coexist  with  restored 
faradic  and  galvanic  excitability  in  the  nerves  ;  it  may  happen 
also  that,  after  recover}'-  of  the  motility,  the  muscles  may  be  excit- 
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od  to  action  by  the  nerves,  in  accordance  witli  the  ordinarj^  law  of 
contraction,  althongh  when  direct  galvanic  stimulation  is  applied 
a  qualitative  change  of  the  formula  of  contraction  and  of  the  mode 
of  contraction  may  be  observed.  If,  on  the  contrary,  regenera- 
tion sets  in  late,  it  may  happen  that  a  (restored,  but  still)  dimin- 
ished electrical  excitability  of  the  nerves  may  coincide  with  a 
likewise  diminished  but  still  qualitatively  altered  galvanic  exci- 
tability of  the  muscles.  If,  however,  we  keep  in  mind  the  regu- 
lar course  of  the  phenomena  presented  by  both  the  nerve  and 
the  muscle,  and  take  into  consideration  also  the  earlier  or  later 
occurring  process  of  regeneration  and  its  elfects  upon  the  excita- 
bility, we  shall  always  be  able  to  decipher  and  estimate  correctly 
the  symptoms  that  may  be  presented.  I  give  below  two  tables 
of  curves  which  represent  graphically  the  possible  combinations 
of  these  relations  in  regard  to  voluntary,  faradic,  and  galvanic 
excitability,  and  their  relations  in  point  of  time  to  the  histolo- 
gical changes,  and  I  trust  they  will  faciliate  the  understanding  of 
the  numerous  and  diversely  modified  cases  that  are  met  with  in 
practice. 

The  extraordinary  fact  that  in  the  "  reaction  of  degeneration" 
the  muscle  fails  for  a  long  time  to  react  to  the  stimulus  of  the 
faradic  current,  whilst  it  readily  responds  to  the  galvanic  stimu- 
lus, has  been  explained  by  Neumann  in  the  following  satisfac- 
tory manner.  Muscles,  he  says,  that  have  undergone  this 
pathological  change,  have  simply  lost  the  power  of  responding 
to  currents  of  momentarily  short  duration,  whilst  they  react  in 
an  increased  and  qualitatively  altered  manner  to  currents  of 
longer  duration.  But  inasmuch  as  faradic  currents  are  without 
exception  currents  of  only  momentary  duration,  the  muscles  do 
not  react  to  them.  If  through  muscles  that  contract  freely  on 
the  application  of  an  extremely  feeble  current  of  some  duration, 
a  very  strong  current  be  passed,  to  which  some  mechanical  ar- 
I'angement  gives  a  merely  momentary  duration,  no  reaction  will 
take  place.  Such  is  the  physical  explanation  of  the  difference 
between  the  faradic  and  galvanic  excitability  of  such  paralyzed 
muscles  ;  the  value  of  the  change  by  which  the  muscular  tissue 
loses  its  normal  power  of  reacting  to  currents  of  short  duration  is 
a  question  the  solution  of  which  must  be  left  to  the  physiologists. 

VOL.  XL— 28 
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The  augmented  excitdbiliiy  of  the  muscles  to  meclLanical  irri- 
tation that  occurs  in  the  different  paralyses  is  deserving  of  a  few 
observations.  It  was  discovered  and  described  almost  at  the  same 
time  by  myself  ^  and  Hitzig,"  and  has  since  been  repeatedly 
observed.  It  consists  in  the  circumstance,  that  the  paralyzed 
muscles  respond  to  slight  mechanical  stimulation  (tapping  with 
the  tip  of  the  finger,  or  a  blow  with  a  light  percussion  ham- 
mer, or  even  the  removal  of  a  body  pressing  upon  them)  by  a 
distinct,  slow  and  protracted  contraction.  The  increased  mechani- 
cal excitability  in  the  muscles  usually  occurs  at  a  somewhat 
later  period  than  the  augmented  galvanic  excitability  ;  it  gener- 
ally increases  rapidly,  and  is  particularly  well-marked  in 
muscles  having  a  firm,  bony  support ;  it  then  gradually  dimin- 
ishes and  ultimately  disappears  in  the  course  of  the  third  or 
fourth  month.  It  appears  to  be  more  or  less  connected  with 
the  increased  galvanic  excitability  of  the  muscles,  and  to  have 
the  same  significance,  even  if  it  do  not  run  a  perfectly  parallel 
course  with  it. 

When  the  cycle  of  changes  just  described  has  run  its  course, 
a  considerable  diminution  of  excitability,  both  for  faradic  and 
galvanic  currents,  without  remarkable  qualitative  changes,  gener- 
ally remains  both  in  the  nerves  and  in  the  muscles.  This  often 
continues  for  a  long  time  after  apparently  complete  recovery  of 
motility,  though  of  course  much  longer  when  the  recovery  is 
incomplete.  If  such  cases  come  under  examination  in  their  later 
stages,  the  still  remaining  changes  in  the  electrical  excitability 
afford  no  indications  of  the  great  varieties  presented  in  the 
earlier  periods  of  the  affection. 

It  is  a  point  of  great  practical  importance  that  all  these  symp- 
toms stand  in  the  closest  relation  with  the  histological  changes 
in  the  nerves  and  muscles  that  have  been  above  described  in 
extenso ;  the  presence,  therefore,  of  the  reaction  of  degenera- 
tion announces  the  existence  of  these  histological  changes,  and 
from  the  stage  of  the  change  in  the  excitability  an  opinion  can 

'  Verhandl.  d.  Heidelberg,  naturhist-med.  Vereins,  Band  IV. ,  p.  116.  Heidelberg. 
Jahrbiich.  Juni.  1867. 

'  TJeber  die  Mechan.  Erregbarkeit  geliihinter  Muskeln.  Virchow's  Archiv.,  Band. 
XLI.,  p.  301.    November,  18G7. 
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be  formed  of  the  stage  to  which  the  histological  change  in  the 
nerve  and  muscle  has  advanced.  This  connection  may  be  for- 
mulated as  follows  : 

The  degeneration  in  the  nerve  corresponds  precisely  in  point 
of  time  to  the  diminution  and  extinction  of  the  electrical  excita- 
bility of  the  nerves ;  if  the  degeneration  has  reached  a  certain 
degree,  the  nerve  is  no  longer  excitable  either  by  galvanic  or  by 
faradic  currents.  But  as  soon  as  regeneration  commences,  and 
a  connection  is  established  between  the  centric  and  peripheral 
nerve  segments,  motility  begins  to  be  restored.  As  the  process 
of  regeneration  extends  along  the  fibres  in  the  peripheral  por- 
tion of  the  nerve,  the  excitability  of  this  portion  also  begins  to 
return,  and  it  steadily  increases  with  the  increasing  breadth  and 
development  of  the  regenerating  fibres.  It  remains,  however,  for 
a  variable  period  below  the  normal  amount,  partly  on  account 
of  the  considerable  hypertrophy  of  the  connective  tissue  in  the 
nerve  itself,  but  partly  also  and  chiefly  owing  to  the  atrophy 
and  cirrhosis  of  the  muscles,  which  of  course  are  incapable  of 
contracting  with  the  same  energy  as  healthy  muscles  under  the 
influence  of  the  same  irritation. 

The  primary  diminution  of  electrical  excitability  in  the 
muscles  does  not  correspond  with  any  demonstrable  changes  in 
the  muscular  substance  itself  ;  it  must  therefore  be  referred  to 
the  progressive  degeneration  of  the  intramuscular  branches  of 
nerves  and  their  terminations,  and  therefore  pursues  a  parallel 
course  with  the  diminution  of  excitability  in  the  nerves.  Com- 
plete extinction  of  the  excitability  does  not  occur  even  when  the 
nerves  are  completely  degenerated,  because  the  muscular  sub- 
stance, with  its  specific  irritability,  still  remains.  The  histolo- 
gical and  chemical  changes,  which  are  so  distinctly  perceptible 
in  the  course  of  the  second  week  in  the  muscular  substance,  cor- 
respond to  the  well-marked  increase  and  qualitative  changes  of 
the  galvanic  excitability.  The  advance  of  anatomical  changes, 
and  especially  of  the  atrophy  of  the  muscular  fibres,  corresponds 
to  the  subsequent  diminution  of  galvanic  excitability  ;  the  com- 
pensation of  the  nutritive  disturbance  in  the  muscular  fibres 
during  healing,  to  the  return  of  the  normal  mode  and  law  of 
contraction.    Lastly,  the  well-marked  hypertrophy  of  connec- 
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tive  tissue  in  the  muscles,  and  tlie  advanced  atrophy  of  their 
libres,  explain  why  a  condition  of  considerably^  diminished  ex- 
citability long  remains  even  after  complete  restoration  of  the 
motility. 

I  have  attempted  to  illustrate,  gra])hically,  all  the  foregoing  states  and  relations, 
and  give  three  tallies  of  curves,  in  whicli  the  successive  alterations  in  the  electrical 
excitability  of  the  nerves  and  muscles  are  jjresented,  as  well  as  the  relations  that 
exist  between  the  motility  and  tlie  histological  processes  for  three  categories  of 
cases  (one  of  rapid  recovery,  one  of  slow  recovery,  and  one  incural)le  case).  The 
various  relations  of  motility,  excitability,  and  histological  characters,  which  are 
present  in  the  different  stages  of  paralysis,  can  here  be  seen  at  a  glance, — a  point 
of  no  little  practical  importance.  Of  course,  these  cui-v(s — on  account  of  the 
want  of  space — lay  no  claim  to  absolute  exactness  ;  they  only  give  a  general  view 
of  the  relations,  and  require  l)ut  little  explanation. 

The  first  thick  vertical  line,  or  ordinate,  indicates,  in  all  the  drawings,  the  attack 
of  paralysis,  the  sudden  cessation  of  the  motility  (flXQ);  the  period  of  the  return 
of  motility  is  indicated  by  a  star  (*).  The  succeeding  ordinates  represent  intervals 
of  one  or  more  weeks,  dating  fi'om  the  occurrence  of  the  attack.  The  undulations 
in  tlie  line  representing  the  galvanic  excitability  of  the  muscle  indicate  its  quali- 
tative changes.  Table  1,  for  instance,  exhibits  the  diminution  of  excital)ility  that 
occurs,  both  in  nerve  and  muscle,  during  the  first  week ;  the  extinction  of  excita- 
bility of  the  nerves  and  of  the  faradic  excitability  of  the  muscle,  the  augmentation 
and  qualitative  change  in  the  galvanic  excitability  of  the  muscle  in  the  second 
week;  and  the  return  of  the  motility  in  the  sixth  week.  In  the  eighth  week  it  may 
be  seen  tiiat  tlie  motility  has  been  restored  to  some  extent,  that  the  nerve  has  recov- 
ered its  faradic  and  galvanic  excitability,  and  that  there  is  an  increase  and  quali- 
tative change  in  the  galvanic  excitability  of  the  muscle,  and  so  on.  At  the  same 
time  the  stage  of  histological  change  in  the  muscle  and  nerve  may  be  deduced  from 
what  has  been  above  stated. 

1.  Recovery  Rapid. 

Atrophy 

Degeneration  of   and  Aliiltiplioation  of  Nuclei 

tlie  Nerve.  in  the  Muscular  Fibres.       Regeneration.  Cirrhosis. 

'~  1.    ~2.       3.       4.       5.       0^       T.       8.      9.      10.      11.      12.  Week. 

MotUity. 
I  (  GalY. 
g  1  Farad. 

g  (  Galv.  and 
\  X  Farad.  Ex 
•z;  (  citability. 
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2.  Recovei'y  Slow. 


Degeneration  of      Atrophy,  etc. 
the  Nerve.  of  MuscIcb. 


Motility. 


g  I  Farad. 


«  (  Gnlv.  nml 
C  i  Farad.  Kx 
5<;  (  cilabiliiy. 


Cirrhosi.q. 


Kegoneration. 


4.      6.     10.    15.     aO.     23.   80.     35.    40.    45.     60.     55.  week. 


Degeneration  of 
the  Nerve. 


3.  No  Recovery. 


Atrophy, 

Multiplication  of  Nuclei,  Cirrhosis. 


Complete 
Disappearan<'e. 


10.    ao.    'M.    -lu.  .50.    6IJ.    "II.    t^i).    <jo.    niri.    \v. -k- 


A  few  brief  observations  in  regard  to  the  more  subordinate  relations  may  be 
added  to  the  foregoing  representation  of  tlie  "  reaction  of  degeneration,"  wliich 
has  I)een  drawn  from  many  cases,  and  is  intended  to  represent  the  general  type  and 
character  of  the  reaction. 

Deviations  from  the  typical  cliaracters  of  the  reaction  of  degeneration  are  not 
uncommon,  and  of  these  it  is  difficult  to  give  any  explanation,  though  when  accu- 
rately followed,  they  may  perhaps  prove  of  importance  in  solving  the  problem  of 
trophic  influence ;  thus,  for  example,  the  usual  inexcitability  of  the  nerves  may 
exist,  yet  without  the  well-marked  increase  of  the  galvanic  excitability  of  the 
muscles,  which  has  either  not  occurred  at  all,  or  has  bee^  only  transient.  The 
qualitative  changes  of  the  contraction  are,  however,  usually  present.  This  occurs 
chiefly  in  the  lower  extremities,  and  apparently  also  in  the  spinal  paralyses  of  chil- 
dren, in  which,  however,  examination  is  very  difficult  to  make,  and,  for  the  most 
part,  is  only  practicable  in  the  later  stages. 

It  is  further  observable  that  the  diminution  in  the  faradic  and  galvanic  excita- 
bility of  the  nerves  is  quite  inconsiderable,  whilst  tlie  nmscles  exliibit  a  very  high 
degree  of  galvanic  and  mechanical  excitability,  in  addition  to  qualitative  changes, 
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— a  condition  that  may  persist  for  some  time  after  recovery.  The  first  cases  of  this 
kind  that  came  under  my  notice  (which  were  ahnost  exclusively  cases  of  facial 
paralyses)  I  endeavored  to  explain  by  referring  them  to  the  early  restoration  of  the 
conductivity  and  electrical  excitability  of  the  nerves.  In  cases,  however,  that  I 
liave  had  the  opportunity  of  following  throughout  their  whole  course,  I  have 
distinctly  ascertained  that  only  a  slight  diminution  of  electrical  excitability  occurred 
in  the  nerves  whilst  the  galvanic  excitability  of  the  jnuscles  underwent  its  ordinary 
and  characteristic  changes.  This  indicates  the  occurrence  of  progressive  anatomical 
changes  in  the  muscles  without  complete  degeneration  of  the  nerves,  and  a  smaller 
degree  of  disturbance  of  nutrition  in  the  nerve,  with  a  tendency  to  prompt  recovery. 
In  all  these  cases  the  course  of  the  paralysis  till  complete  recovery  had  taken  place 
was  relatively  rapid. 

Unimportant  variations  in  the  time  of  the  appearance  and  in  the  succession  of 
the  several  characteristic  symptoms  of  course  occur,  and  are  usually  referable  to 
accidental  circumstances  (unusual  intensity  or  extent  of  the  cause  of  the  paralysis, 
volume  and  direction  of  the  muscles,  etc.). 

The  very  different  Ijehavior  of  the  nerves  and  muscles  has  not  of  late  been  suffi- 
ciently attended  to.  Cases  are  constantly  reported  in  which  it  is  lightly  stated  that 
the  nerve  was  inexcitable  by  faradic  stimulation,  but  reacted  in  a  cjualitatively 
changed  manner  to  the  galvanic  current, — that  is,  behaved  as  only  the  muscles  usu- 
ally do.  Such  statements  probably  all  rest  on  defective  oijservation  and  on  the 
adoption  of  inefficient  means  of  protecting  the  muscles  from  the  effects  of  conduc- 
tion, and  they  can  only  be  accepted  as  correct  where  it  is  shown  that  due  precau- 
tions have  been  taken  against  error. 

It  does  appear,  however,  that  such  cases  are  sometimes  met  with  under  ex- 
ceptional conditions.  I  have  myself  observed  it  once  in  the  nerve  of  a  frog, 
and  Cyon  on  one  occasion  in  the  nerve  of  a  rabbit.  Like  Brenner,  I  have  never 
observed  it  in  man.  It  must  consequently  be  of  very  rare  occurrence  in  practice, 
and  more  definite  statements  based  on  careful  investigations  are  much  to  be  desired 
on  80  interesting  a  subject. 

Very  recently  Vulpian  has  opposed  the  statements  made  by  myself,  Ziemssen, 
and  Weiss,  in  regard  to  the  galvanic  excitability  of  the  muscles.  He  has  not 
found  an  increase  in  their  galvanic  excitability,  nor  preponderance  of  the  anodal 
closing  contraction  over  the  cathodal  closing  contraction  to  be  of  constant  occur- 
rence. The  reason  of  this  is,  perhaps,  that  Vulpian's  researches  were  not  under- 
taken methodically,  but  were  only  made  in  those  stages  of  the  paralysis  in  which 
the  change  had  either  not  yet  made  its  appearance  (during  the  first  and  second  week), 
or  when  it  had  passed  by  (from  the  eighth  to  the  tenth  week).  The  most  important 
7)articulars  are  lacking.  In  truth,  I  know  no  alteration  which  can  be  found  with 
greater  certainty  and  distinctness  than  the  quantitative  increase  and  the  qualitative 
change  of  the  galvanic  excitability  of  the  muscles  in  traumatic  paralyses.  I  have 
found  and  demonstrated  this  in  so  large  a  number  of  cases,  and  it  has  been  cor- 
roborated by  so  many  other  observers,  that  I  must  maintain,  in  opposition  to 
Vul^iian,  the  correctness  of  the  above  statements. 
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I  am  unable  to  assign  any  weight  to  the  evidence  adduced  by  VuliJian 
against  niy  view  in  regard  to  the  anatomical  basis  of  the  difference  in  the  con- 
ductivity and  excitability  of  the  regenerating  nerves.  On  the  strength  of  the 
above-mentioned  clinical  and  histological  facts,  I  have  expressed  the  oi^inion 
that  the  axis  cylinder  is  subservient  to  conduction,  and  the  medullary  sheath  to 
the  reception  of  excitations,  but  must  leave  the  substantiation  or  refutation  of 
this  view  to  experimental  physiology.  For  practical  purposes  it  was  sufficient 
to  have  experimentally  demonstrated  the  anatomical  and  physiological  basis  for 
the  remarkable  behavior  observed  in  pathological  cases.  I  find,  moreover,  in 
"Weir  Mitchell'  an  observation  which  seems  to  be  in  favor  of  my  opinion;  in 
the  nerves  of  a  rabbit,  which  had  been  exposed  to  a  paralyzing  pressure,  but 
which  had  so  far  recovered  from  its  effects  that  conduction  of  stimuli  through 
the  compressed  part  was  restored,  microscopical  investigation  showed  that  the 
medullary  sheath  was  in  the  same  state  of  change  as  in  a  nerve  six  or  seven 
days  after  section. 

The  "reaction  of  degeneration,"  to  wliicli  I  have  given  this 
name  on  account  of  its  intimate  connection  with  the  degeneration 
of  the  nerves  and  muscles,  appears — just  as  in  experimental  paral- 
ysis— in  all  paralyses  of  traumatic  origin  accompanied  by  com- 
plete division  or  crushing  of  the  nerves ;  it  also  occurs  in  cer- 
tain paralyses  of  rheumatic  origin  (and  with  special  frequency  in 
facial  paralyses),  probably  when  the  cause  of  the  paralysis  has 
produced  severe  compression  of  the  nerves.  Under  the  same 
circumstances  it  also  occurs  in  paralj^ses  from  neuritis,  in  com- 
pression of  the  nerves  by  tumors,  extravasations  of  hlood, 
retraction  of  cicatrices,  and,  in  fact,  wherever  peripheral 
nerves  are  severely  injured  mechanically,  in  whatever  way  this 
may  happen.  It  occurs  also  in  saturnine  paralysis,  and  in  the 
so-called  spinal  paralyses  of  children,  in  which  it  is  usually 
limited  to  particular  groups  of  muscles.  Lastly,  it  occurs  in  the 
very  obscure  group  of  "  paralyses  of  the  acute  diseases,"  which 
are  partly  equivalent  to  peripheral  paralyses  from  compression, 
and  are  partly  spinal  paralyses,  analogous  in  their  character  to 
the  spinal  paralyses  of  children. 

From  the  description  Just  given  it  is  easy  to  discover  what 
positive  conclusions  can  be  drawn  from  the  existence  of  the  reac- 
tion of  degeneration.    Thus  we  may  conclude  with  positive  cer- 


'  Weir  Mitchell,  Injuries  of  Nerves,  p.  113. 
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tainty  that  lolierever  tJiis  reaction  is  presented,  considerable 
anatomical  changes  must  exist  in  tlie  nerves  and  muscles,  the 
exact  nature  of  which  may  be  deduced  with  some  degree  of 
precision  from  the  stage  to  which  the  electrical  changes  have 
advanced. 

The  second  conclusion  that  may  be  drawn,  though  not  al- 
ways, perhaps,  with  certainty,  is  that  uohere  the  reaction  of  degen- 
eration is  present,  the  case  is  oneof  per  ipheral 'paralysis.  Two 
exceptions  only  are  at  present  known  to  this  rule  :  lead  paraly- 
sis, in  regard  to  which  we  are  ignorant  whether  it  is  of  peri- 
pheral or  centric  origin ;  and  the  spinal  paralysis  of  children, 
which  has  of  late  years  been  very  generally  regarded  as  of  spinal 
origin.  The  facility,  however,  with  which  these  two  forms  of 
disease  can  be  diagnosticated  by  their  many  characteristic  symp- 
toms, so  that,  as  a  rule,  electrical  investigation  is  unnecessary  to 
establish  the  diagnosis,  renders  the  above  rule  one  of  wide  appli- 
cation. The  (rare)  cases  of  spinal  paralysis  in  adults,  which  are 
analogous  to  the  cases  of  spinal  paralysis  in  children,  may  be 
easily  recognized,  from  the  other  symptoms,  as  being  of  spinal 
origin.  Besides  these  well-marked  exceptions,  the  reaction  of 
degeneration  is  of  great  diagnostic  value  in  establishing  the  dis- 
tinction between  peripheral  and  centric  paralyses,  as,  for  exam- 
ple, in  many  basal  paralyses  of  the  cerebral  nerves,  in  rheumatic 
paralyses  of  particular  cerebral  nerves,  in  the  paralyses  of  nerve 
trunks  within  the  spinal  column,  etc.  The  details  will  be  given 
when  the  special  forms  of  paralysis  are  under  discussion. 

It  is  scarcely  possible  to  make  any  general  observations  in 
regard  to  the  course  of  paralysis.  It  is  already  obvious,  that, 
from  the  great  number  of  the  causes  of  these  affections  and  the 
great  diversities  in  the  seat,  the  course  may  vary  exceedingly. 
Thus,  the  commencement  of  the  paralysis  may  be  either  quite 
sudden  or  more  gradual ;  in  the  latter  case  it  may  progress 
equably  or  by  fits  and  starts,  the  variation  being  almost  entu-ely 
the  result  of  the  nature  of  the  cause.  The  progress  of  the  pa- 
ralysis usually  takes  place  from  the  most  remote  parts  towards 
the  centre,  proceeding,  especially  in  spinal  paralysis,  steadily 
from  below  upwards.  In  cerebral  paralysis,  the  arm  is  fre- 
quently first  affected,  and  then  the  leg  and  face.    When  the 
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paralysis  has  once  developed  itself,  it  may  either  remain  sta- 
tionary, or  it  may  gradually  go  on  to  recovery,  or  it  may  under- 
go considerable  variations,  improvements,  or  exacerbations.  The 
great  uniformity  in  the  course  of  many  paralyses  is  not  un- 
frequently  interrupted  by  the  occurrence  of  symptoms  of  motor 
irritation,  by  the  alternate  appearance  and  disappearance  of 
sensory  disturbances,  and  by  the  occurrence  of  trophic  disturb- 
ances. The  detection  of  successive  changes  in  the  electrical  ex- 
citability serves  to  enliven  the  monotony  of  the  disease.  These, 
however,  are  all  circumstances  liable  to  very  manifold  modifica- 
tions, according  to  the  kind,  place,  intensity,  extent,  and  progres- 
sive or  retrogressive  course,  of  the  cause  of  the  paralysis,  and 
consequently  cannot  here  be  discussed  in  detail. 

The  duration  of  an  attack  of  paralysis  is  as  variable  as  its 
cause.  Some  paralyses  last  only  a  few  minutes  or  hours  (as  in 
the  case  of  slight  paralyses  from  pressure,  ischsemic  paralyses), 
whilst  others  persist  for  a  few  days  or  weeks  (slight  rheumatic 
paralyses,  toxic  paralyses) ;  there  are  others,  again,  which  never 
proceed  to  recovery  before  many  weeks  or  months  have  elapsed, 
such  as  severe  traumatic  or  rheumatic  paralyses,  the  majority 
of  cerebral  and  spinal  paralyses,  paralyses  from  lead,  etc. ;  lastly, 
there  are  others  from  which  recovery  never  takes  place,  and 
which  continue  through  life,  as  in  all  those  forms  in  which  re- 
covery from  the  cause  is  anatomically  impossible. 

The  terminations  of  paralysis  depend,  for  the  most  part,  on 
the  cause,  the  seat,  and  the  more  or  less  progressive  character  of 
the  disease.  Recovery  occurs  in  many  cases,  principally  as  the 
result  of  restoration  of  the  conductivity  and  excitability  of  the 
motor  apparatus,  partly  also  in  consequence  of  the  removal  of 
the  inhibiting  cause,  and  partly  from  regeneration  of  the  motor 
nerves  themselves.  That  these  processes  are  possible  in  many 
cases,  in  traumatic,  rheumatic,  neuritic,  meningitic  and  myelitic 
paralyses,  in  apoplectic,  toxic,  and  reflex  paralyses,  and  in  pa- 
ralyses from  compression,  is  taught  by  observation  and  experi- 
ment, and  is  fully  corroborated  by  daily  experience.  No  further 
evidence  is  required  to  prove  that  recovery  sometimes  occurs 
slowly,  and  sometimes  with  rapidity,  and  that  frequently  traces 
of  the  disturbance  are  recognizable  for  a  long  period.  Re- 
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covery  may  also  occur  by  collateral  motor  nerves  gradually  as- 
suming the  function  of  the  injured  ones,  acting  as  it  were  vica- 
riously for  them,  and  by  constant  exercise  almost  restoring  the 
normal  state  of  functional  activity.  It  is  highly  probable  that 
recovery  is  effected  in  this  w^ay  in  certain  forms  of  cerebral 
and  spinal  paralyses,  and  the  more  so,  since  there  are  both  ana- 
tomical and  physiological  grounds  for  believing  in  the  existence 
of  numerous  connections  between  motor  nerves  ;  it  is  obvious 
that  in  many  such  cases  incomplete  recovery  will  alone  take 
place.  This  is  indeed  a  very  common  termination  of  paralysis  ; 
the  muscles  only  recover  a  part  of  their  strength  and  functional 
activity,  their  contractions  continue  to  be  slow,  stiff  and  awk- 
ward, and  are  often  limited  by  contractures ;  certain  of  them 
never  recover  their  motility  at  all ;  in  short,  innumerable  forms 
of  defective  motility  may  persist,  the  degree  of  which  is  deter- 
mined essentially  by  the  cause  of  the  paralysis  and  the  possibil- 
ity of  its  removal. 

Lastly,  death  may  be  directly  caused  by  the  extension  of 
the  paralysis  to  parts  necessary  to  life,  especially  to  the  re- 
spiratory apparatus  and  the  muscles  of  deglutition,  or  indirectly 
by  the  formation  of  bed-sores,  the  development  of  serious 
lesions  of  the  bladder,  etc.,  which  lead  to  a  fatal  termination  in 
the  ordinary  way.  Death  must  not,  however,  be  attributed  to  the 
paralysis  when  it  is  occasioned  by  the  effects  of  a  lesion  which 
has  accidentally  produced  the  paralysis,  as,  for  example,  cancer, 
tuberculosis,  and  lead  in  toxic  doses. 

Diagnosis. — The  diagnosis  has  to  extend  over  several  points, 
and  is  of  the  greatest  importance  in  determining  the  proper 
measures  to  be  adopted  in  the  treatment,  since  this  depends 
essentially  upon  a  correct  appreciation  of  the  seat  and  kind 
of  the  cause  of  the  paralysis,  and  of  the  nature  of  the  consecu- 
tive changes. 

It  is  self-evident  that  a  precise  diagnosis  can  only  be  made 
after  a  careful  and  complete  investigation  of  all  the  circum- 
stances of  the  case,  and  whilst  we  must  refer  the  reader  to  what 
has  been  already  said  (p.  267)  in  regard  to  the  examination  of 
the  motor  organs,  we  must  add  that  a  test  of  the  sensibility 
and  of  the  degree  and  extent  of  its  impairment  must  always 


lAEALYSIS  IN  GENEPwAL. — PATHOLOGY. 


443 


be  made.  It  is  important  also  that  any  disturbances  in  tlie 
evacuation  of  the  bladder  or  bowels,  in  the  movements  of  the 
intestines  and  uterus,  in  the  power  of  erection,  sexual  power, 
etc.,  should  not  be  overlooked.  Lastly,  the  state  of  the  intel- 
lectual powers  and  the  activity  of  the  sensory  or-gans  may  be 
investigated.  It  is  only  by  such  a  full  and  profound  examina- 
tion that  a  complete  picture  of  the  disease  can  be  obtained, 
though  it  is  not  of  course  necessarj'-  in  all  instances,  and  in 
local  peripheral  paralysis,  for  example,  the  examination  may  be 
almost  limited  to  the  local  changes.  In  all  difficult  and  compli- 
cated cases,  however,  it  is  by  a  complete  investigation  alone  that 
a  reasonably  accurate  diagnosis  can  be  made. 

The  examination  must,  in  the  first  instance,  be  directed  to  the 
question,  whether  paralysis  is  certainlj'-  present.  This  is  gener- 
ally easily  ascertained  by  the  circumstance  that  when  an  effort 
of  the  will  is  made,  no  muscular  contraction  follows.  We  may, 
however,  still  find  ourselves  in  some  difficulty ;  the  paralysis, 
for  example,  may  affect  muscles  that  never  act  independently, 
and  whose  physiological  action  has  not  been  clearly  determined. 
In  such  a  case  it  is  impossible  to  arrive  at  any  positive  conclu- 
sion, a  matter,  however,  of  small  importance.  The  determina- 
tion of  the  existence  of  paralysis  is  also  difficult  in  those  who 
are  unconscious  and  incapable  of  making  any  effort  of  the  will, 
as,  for  example,  in  apoplexy ;  but  even  here  the  paralyzed  side 
may,  in  general,  be  distinguished  by  its  appearing,  as  a  rule, 
much  more  flaccid  than  the  other,  by  its  exhibiting  no  involun- 
tary movements,  and  no  movements  during  delirium,  etc.  It 
must  be  borne  in  mind  that  motor  disturbances  resembling  those 
of  paralysis  may  be  caused  by  ataxy  and  by  disorder  of  the 
muscular  and  cutaneous  sensibility. 

The  diagnosis  of  the  seat  of  the  paralysis,  or,  in  other  words,  of 
the  part  of  the  motor  apparatus  affected  by  the  paralyzing  lesion, 
is  of  the  greatest  importance.  For  the  determination  of  this 
point,  various  aids  to  research  and  methods  of  investigation  must 
be  adopted.  In  the  next  place  we  have  to  decide  whether  the 
paralysis  is  neuropathic  or  myopatldc.  This,  as  a  rule,  is  not 
very  difficult  to  determine,  since  in  myopathic  paralyses  tlie  lesion 
usually  commences  in  particular  muscles,  and  gradually  spreads 
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to  others,  frequently  even  from  one  muscular  fasciculus  to  an- 
other ;  other  points  aiding  in  the  differential  diagnosis  consist  in 
the  atrophy  preceding  complete  paralysis,  in  the  occurrence  of 
llbrillar  contractions  and  pain  in  the  muscles,  in  the  diminution 
of  the  electrical  excitability,  pursuing  an  exactly  parallel  course 
with  the  diminution  of  the  volume  of  the  muscle,  and,  lastly,  in 
the  presence  of  a  demonstrable  local  cause. 

It  is  practically  more  advantageous  in  neuropathic  paralyses 
not  to  distinguish  between  paralyses  of  central  origin  and  paral- 
yses of  the  conducting  apparatus  (nerve  fibres),  but  to  deter- 
mine the  seat  of  the  paralyzing  influence,  and  to  decide  whether 
we  have  to  deal  with  a  peripheral  paralysis  (the  seat  at  any 
point  in  the  course  of  the  nerves  after  their  emergence  from  the 
brain  or  spinal  cord),  or  with  a  spinal  paralysis  (caused  by 
disease  of  any  segment  of  the  spinal  cord),  or  with  a  cerebral 
paralysis  (resulting  from  disease  of  the  brain).  The  principal 
points  on  which  we  must  rely  for  distinguishing  these  three 
groups  of  paralysis  will  be  briefly  stated. 

Feripheral  paralyses  are  probably  always  paralyses  of  con- 
duction, the  causes  of  which  may  affect  the  motor  nerves  at  any 
point  between  that  of  their  emergence  from  the  brain  or  spinal 
cord  and  that  of  their  entrance  into  the  muscles.  They  present  the 
following  characteristics.  They  are  limited  to  the  region  sup- 
plied by  one  or  a  few  nerve  trunks  ;  this  is  of  especial  imjDortance 
in  the  extremities  ;  exceptions  occur  when  the  seat  of  the  paral- 
ysis is  in  the  orbit,  at  the  base  of  the  skull,  or  in  the  lower 
part  of  the  spinal  canal  where  the  cauda  equina  contains  numer- 
ous nerve  trunks,  on  which  account  the  extent  of  the  paralysis 
is  increased  so  that  it  may  even  present  the  form  of  paraplegia. 
The  non-participation  of  branches  of  the  same  nerve  springing 
from  a  higher  plane  is  also  in  favor  of  the  peripheral  origin  of 
the  affection.  Ansesthesia  is  almost  always  coincidently  pres- 
ent, and  is  precisely  limited  to  the  region  of  distribution  of  the 
mixed  nerves  affected.  There  is  never,  however,  any  retarda- 
tion in  the  conduction  of  sensation  (Weir  Mitchell).  In  addi- 
tion to  the  voluntary  movements  the  reflex  automatic  and 
associated  movements  also  are  completely  absent.  Spasms  oc- 
casioned by  central  disease  do  not  extend  to  the  paralyzed 
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muscles.  MarJiecl  vaso-motor  and  tropliic  disturbances,  espe- 
cially an  early  and  well-marked  atrophy  of  the  muscles,  are 
circumstances  in  favor  of  the  peripheral  origin,  and  the  same 
may  be  said  of  the  presence  of  the  reaction  of  degeneration  on 
electrical  investigation  (of  course  with  the  above-mentioned  two 
exceptions) ;  comi)lete  preservation  of  the  electrical  excitability 
is  not  opposed  to  a  peripheral  seat  of  the  cause  of  the  disease. 
Electrical  testing,  especially  if  it  be  possible  to  apply  the  stim- 
ulus above  the  seat  of  lesion,  may  often  materially  aid  in 
determining  its  seat ;  if  no  reaction  takes  place  on  excitation  of 
the  central  segment  of  the  nerve,  whilst  it  is  easily  produced 
when  the  peripheral  segment  is  excited,  the  seat  of  the  cause  of 
paralysis  must  lie  between  these  two  points,  and  must  conse- 
quently be  peripheral.  Lastly,  in  peripheral  paralysis  no  morbid 
phenomena  indicating  disease  of  the  spinal  cord  or  brain  are  pres- 
ent, though  accidental  complications  with  central  diseases  may 
lead  to  errors  which  can  only  be  avoided  by  the  greatest  caution. 
Even  the  existence  of  a  peripheral  cause  (as  of  a  wound)  is  not 
always  decisive  evidence  in  favor  of  the  peripheral  seat  of  the 
lesion,  because  the  wound  sometimes  also  produces  coincident 
central  lesions  ;  thus,  for  example,  it  is  not  always  easy,  in  wounds 
of  the  skull,  to  determine  whether  the  injury  has  affected  the 
nei-ve  trunks  at  the  base  of  the  skull  or  the  motor  fibres  within 
the  brain. 

The  characteristic  feature  of  spinal  X3aralysis  is  the  occurrence 
of  a  nearly  uniform  ascending  paralysis  of  both  sides — paraple- 
gic— though  this  is  not  absolute  proof  of  its  spinal  origin,  since 
similar  cases  have  been  met  with  arising  from  paralysis  of  the 
Cauda  equina  or  even  from  some  lesion  of  the  brain  (cerebral 
paraplegia !).  In  accordance  with  the  height  which  the  disease 
has  reached  in  the  spinal  cord  (lumbar,  dorsal,  or  cervical  region), 
the  symmetrical  groups  of  muscles  belonging  to  the  lower  extrem- 
ities, trunk,  belly,  and  upper  extremities,  are  j)aralyzed  progres- 
sively from  below  upwards.  Disturbances  of  sensibility  are  very 
common,  though  they  are  not  always  equal  in  extent  and  in- 
tensity to  those  of  motility  ;  they  are  often  limited  to  abnormal 
sensations  (numbness,  formication,  etc.)  in  the  feet,  and  retarda- 
tion of  the  conduction  of  sensation  is  frequently  present.  Pain  in 
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the  back,  and  a  sensation  of  constriction  around  tlie  body  (Giir- 
telgefiilil),  are  of  common  occurrence.  Sensory  disturbances  are 
always  absent  in  the  spinal  paralysis  of  children  and  the  allied 
forms  of  disease.  Disturbances  in  the  functions  of  the  bladder 
(incontinence  and  retention  of  urine)  and  of  the  sexual  organs 
(priapism,  pollutions,  spermatorrhoea,  and  imjDotence)  are 
amongst  the  most  characteristic  symptoms  of  spinal  paralyses. 
Some  of  these,  however,  may  also  make  their  appearance  in  pe- 
ripheral paralyses  of  the  cauda  equina.  Paralytic  myosis  often 
occurs  in  affections  of  the  cervical  region  of  the  cord.  Reflex 
movements  are  for  the  most  part  preserved,  and  are  often  in- 
creased in  intensity  ;  occasionally,  when  there  is  uniform  degen- 
eration of  the  whole  medulla,  they  are  abolished.  The  automatic 
movements  may,  according  to  the  part  of  the  cord  affected, 
either  remain  unaffected  or  participate  in  the  paralysis. 

Convulsive  movements  proceeding  from  the  brain,  as,  for  ex- 
ample, in  epilepsy,  do  not  extend  to  the  paralyzed  parts  ;  on  the 
other  hand,  muscular  tensions  and  spasms  proceeding  from  the 
spinal  cord  are  not  unfrequently  seen  in  these  parts.  Vaso-motor 
and  trophic  disturbances,  as  we  have  above  pointed  out,  are  not 
of  unfrequent  occurrence,  but,  at  the  same  time,  are  not  constant. 
Psychical  affections,  and  affections  of  the  organs  of  special 
sense,  and  of  the  cerebral  nerves,  are  usually  absent ;  experience 
teaches,  however,  that  in  certain  forms  of  spinal  disease  (espe- 
cially tabes)  affections  of  the  optic  nerves,  and  of  the  nerves  dis- 
tributed to  the  muscles  of  the  eye,  are  extremely  common  ;  these 
cases,  however,  are  for  the  most  part  easily  recognized.  No 
very  positive  conclusions  can  be  drawn  from  electrical  testing, 
though  it  is  probable  that  some  spinal  affection  (especially  tabes) 
is  present,  if,  after  the  disease  has  lasted  some  time,  there  is  a 
moderate  increase  of  the  excitability  of  the  paral3?"zed  parts.  So, 
too,  simple  diminution  of  electrical  excitability,  without  qualita- 
tive change,  but  ai^companied  by  moderate  atrophy  of  the  mus- 
cles, is  in  favor  of  a  spinal  affection,  since  this  condition  does  not 
readily  occur  in  peripheral  paralyses,  and  scarcely  ever  in  those 
of  cerebral  origin.  In  many  cases,  finally,  no  conclusions  can  be 
drawn  from  the  application  of  electrical  tests. 

We  have  still  to  mention  that  in  exceptional  cases  hemi- 
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plegia  may  occur  from  disease  of  tlie  spinal  cord,  as  in  tlie  so- 
called  unilateral  lesion  (Brown-Sequard).  In  such  cases  there 
is  usually  sensory  paralysis  of  the  opposite  side,  with  motor 
paralysis  of  the  same  side  as  the  spinal  lesion.  The  lower  ex- 
tremity is  usually  alone  affected,  though  if  the  seat  of  the 
lesion  be  high,  the  upper  one  may  be  also  implicated.  A  correct 
diagnosis  may  usually  be  made  by  the  freedom  from  impairment 
of  the  facial  muscles,  the  absence  of  all  cerebral  symptoms,  and 
the  presence  of  vesical  disorders. 

The  symptoms  present  much  greater  diversity  in  cerebral 
paralyses,  rendering  their  characteristics  more  complex  and  the 
diagnosis  more  difficult.  In  ordinary  well-marked  cases,  as  in 
those  proceeding  from  extravasation  of  blood,  embolism,  tumors, 
etc.,  hemiplegia  occurs  upon  the  opposite  side  of  the  body,  the 
arm  being  usually  most  affected,  and  the  face  and  tongue  least. 
At  the  same  time  cerebral  disease  may  be  the  cause  of  many  iso- 
lated forms  of  paralysis ;  thus  the  paralysis  may  be  limited  to 
particular  nerves,  plexuses,  or  trunks,  and  it  may  be  variously 
combined  and  complicated  with  all  possible  disturbances.  This 
is  no  doubt  attributable  to  the  circumstance  that  in  various 
parts  of  the  brain  different  motor  nerves  lie  in  close  contiguity, 
so  that  as  the  seat  of  the  lesion  varies,  the  grouping  of  the 
symptoms  is  different,  whilst,  on  the  other  hand,  in  consequence 
of  the  separation  of  the  various  motor  paths  in  the  brain,  it 
often  happens,  that  when  the  lesion  is  circumscribed,  the  paral- 
ysis may  be  limited  to  special  muscles  or  groups  of  muscles. 
The  diagnosis  can  hence  only  be  rendered  tolerably  certain  by  a 
thorough  knowledge  of  the  anatomy  and  physiology  of  the 
brain,  combined  with  some  experience  in  its  diseases.  In  cere- 
bral paralyses,  reflex  actions  are  almost  always  preserved,  and 
frequently  increased  in  energy  ;  associated  and  automatic  move- 
ments are  usually  unaltered,  the  former  being  also  often  in- 
creased. Symptoms  of  motor  irritation  (contractures,  twitch- 
ings,  and  spasms)  are  not  unfrequent  in  the  paralyzed  parts,  and 
are  often  more  strongly  marked  in  them  than  in  the  healthy 
parts  ;  epileptic  convulsions,  and  those  caused  by  strychnine, 
occur  also  in  the  paralyzed  parts,  and  are  often  more  violent 
there  than  in  the  healthy  ones.     Disturbances  of  sensibility  are 
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both  more  rare  and  less  marked  than  in  peripheral  and  spinal 
paralyses  ;  they  are  often  present  at  the  commencement  of  the 
attack,  but  usually  soon  disappear.  Vaso-motor  disturbances 
are  very  common,  but  trophic  disturbances  are  very  rare ; 
atrophy  of  the  muscles  in  particular  scarcely  ever  occurs  (except 
in  paralysis  of  the  pons).  Disorders  of  the  functions  of  the 
higher  organs  of  sense,  of  the  different  cerebral  nerves,  and  espe- 
cially of  the  intellectual  pov\;rers,  are  highly  characteristic,  and 
of  considerable  diagnostic  importance,  the  lust-named  symptom 
in  particular  being  scarcely  ever  absent,  though  it  may  not  be- 
come very  prominent.  With  them  may  be  enumerated  the  not 
unfrequent  occurrence  of  disturbances  of  speech,  whether  intel- 
lectual (aphasia)  or  peripheric  (alalia).  Alterations  in  the  size 
of  the  ■  pupil,  headache,  vertigo,  vomiting  without  apparent 
cause,  are  also  symptoms  of  great  importance.  Electrical  inves- 
tigation supplies  much  information.  Slight  and  uniform  increase 
in  the  excitability  speaks  in  favor  of  the  central  origin  of  the 
paralysis,  as  does  also  a  normal  reaction  when  the  disease  has 
been  of  very  long  duration.  Distinct  and  strongly-marked 
diminution  occurs  only  in  paralysis  resulting  from  disease  of 
one  of  the  peduncles  of  the  brain,  which,  however,  is  easily 
recognized  by  other  symptoms. 

Cerebral  paraplegice  are  very  rare,  and  generally  occur  in 
the  form  of  two  separate  hemiplegiae,  one  side  being  more 
severely  attacked  than  the  other.  In  such  cases  the  diagnosis 
is  much  facilitated  by  the  coexistence  of  psychical  symptoms, 
by  the  implication  of  various  cerebral  nerves  and  of  the  organs 
of  special  sense,  and  by  impairment  of  speech,  etc.  We  need 
not  here  dilate  upon  the  local  diagnosis  of  cerebral  paralyses, 
but  must  refer  to  the  account  of  cerebral  diseases  given  in 
another  volume  of  this  series.  We  may,  however,  remark  that 
it  presents  great  difficulties  from  the  complexity,  on  the  one 
hand,  of  the  physiological  paths,  and,  on  the  other,  of  the 
pathological  processes  usually  present  in  these  affections, 
since,  in  addition  to  the  primary  lesion,  compression  and 
degeneration  of  the  nerve  fibres  at  the  seat  of  the  disease, 
secondary  hypersemia  and  stasis,  cedema,  and  marked  pressure 
on  the  brain,  etc.,  may  occur.    To  form  an  accurate  diagnosis, 
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under  sucli  circumstances,  is  one  of  tlie  most  difficult  tasks  in 
the  wliole  range  of  patliology. 

Numerous  cases  of  paralysis  also  occur  wliere  tlie  paralyzing 
lesion  may  affect  several  distinct  parts,  so  that  paralyses  of  peri- 
pheral and  spinal,  of  spinal  and  cerebral,  and  of  peripheral  and 
cerebral  origin,  may  coexist.  In  sucli  cases  a  correct  conclusion 
in  regard  to  the  nature  of  tlie  disease  can  only  be  arrived  at  after 
exact  research  and  much  consideration. 

The  diagnosis  of  the  localization  of  the  paralysis  is,  however, 
not  enough  ;  it  is  further  necessary  to  determine  wJiat  kind  of 
lesion  is  present ;  in  other  words,  what  is  the  nature  of  the  cause 
of  the  paralysis— whether  it  is  due  to  a  wound,  to  inflammation, 
to  neoplastic  formations,  or  to  rheumatism  ;  whether  degenera- 
tion, extravasation  of  blood,  poisoning,  or  some  reflex  disease  be 
present.  Tliis  presents  immense  difficulties,  and  in  some  cases  is 
quite  impossible  ;  particular  attention  should,  however,  be  paid 
in  all  instances  to  the  anamnesis,  the  entire  aspect  of  the  disease, 
its  course,  and  the  results  of  electrical  research,  in  order  to  ob- 
tain tlie  necessary  insight.  General  statements  can  scarcely  be 
made,  and  the  points  required  for  diagnosis  will  be  given  in  the 
description  of  the  several  forms  of  i^aralysis. 

We  have  here  only  shortly  to  characterize  particular  forms  of 
paralysis  in  which  we  are  still  in  doubt  respecting  the  seat 
and  the  nature  of  the  primary  lesion,  but  which  mvij  be  toler- 
ably well  distinguished  from  other  paralyses  by  a  whole  series 
of  symptoms  ;  but  even  with  regard  to  these  forms,  the  precise 
details  must  be  left  to  the  special  part  and  to  the  various  sec- 
tions of  this  work  specially  relating  to  them. 

The  diagnosis  of  hysterical  paralysis  rests  essentially  upon 
the  existence  of  other  well-marked  hysterical  symptoms ;  but  at 
the  same  time  it  must  not  be  forgotten  that  even  hysterical 
patients  may  occasionally  have  a  rheumatic,  traumatic,  neu- 
ritic,  or  other  form  of  paralysis.  True  hysterical  paralyses  may, 
protean-like,  occur  sometimes  here,  sometijnes  there,  afi'ecting 
particular  nerves  and  plexuses,  and  presenting  even  the  form  of 
paraplegia  or  hemiplegia ;  they  may  rapidly  disappear,  or  be 
extraordinarily  obstinate  ;  their  appearance  and  disappearance 
are  not  unfrequently  occasioned  by  violent  emotion,  by  an 
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attack  of  hysterical  convulsions ;  generally  speaking,  a  high 
degree  of  ansestliesia  is  present ;  the  electrical  excitability  of  the 
muscles  is  perfectly  preserved,  while  tlie  electro-muscular  sensi- 
bilit}'-,  according  to  Duchenne,  undergoes  considerable  diminu- 
tion. The  impression  is  frequently  given  that  the  patients  only 
lack  the  ability  to  direct  the  influence  of  their  will  upon  the 
paralyzed  parts.  All  indications  of  serious  organic  lesion  of  the 
brain  and  spinal  cord  are  absent ;  the  patients  never  develop  bed- 
sores, and  paralysis  of  the  bladder,  if  present  at  all,  is  only  so 
in  a  very  inconstant  manner. 

Dlplitlieritic  paralysis  is  characterized  and  readily  recog- 
nized, even  in  cases  in  which  the  antecedent  pharjmgeal  or  other 
form  of  diptheritis  has  not  been  certainly  known  to  exist,  by 
the  sequence  and  the  peculiar  combination  of  the  symptoms 
of  paralysis.  Its  commencement  with  paralysis  of  the  velum 
palati,  nasal  twang  in  the  speech,  difficulty  in  swallowing, 
the  occurrence  of  mydriasis,  paralysis  of  accommodation,  and 
pareses  of  the  muscles  of  the  eye,  the  remarkable  retardation 
of  the  pulse,  the  progressive  pareses  and  paralysis  of  one  or 
all  four  extremities,  collectively  constitute  an  extremely  charac- 
teristic picture  of  disease.  The  sensibility  is  only  moderately 
disturbed ;  the  bladder  and  rectum  are  for  the  most  X3art  un- 
affected ;  electrical  investigation  frequently  exhibits  the  reaction 
of  degeneration  in  the  velum  palati  (Ziemssen  and  others),  and 
frequently  simple  diminution  of  excitability ;  whilst  there  are  no 
characteristic  changes  in  other  muscles  and  nerves. 

Lead  paralysis  may  usually  be  recognized  with  the  greatest 
facilit}''  by  the  fact  that  very  definite  groups  of  muscles  are  suc- 
cessively^ alfected.  The  extensor  muscles  of  the  forearm,  those 
supplied  by  the  radial  nerve,  are  first  attacked,  whilst,  which  is  a 
very  characteristic  symptom,  the  supinator  longus  escapes.  The 
morbid  process  then  extends  to  the  small  muscles  of  the  hand 
and  the  flexors  ;  in  the  lower  extremity  the  muscles  supplied  by 
the  peroneus  are  most  often  affected.  The  presence  of  well- 
marked  atrophy  of  the  muscles,  the  existence  of  the  reaction  of 
degeneration,  and  ultimately  extreme  diminution  of  electrical 
excitability,  may  be  considered  as  evidence  confirmatory  of  the 
diagnosis.    Sensory  disturbances,  as  a  rule,  are  entirely  absent. 
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TJie  diagnosis  will  be  rendered  still  more  certain,  tliongli  we  may 
not  always  succeed  in  discovering  the  source  of  tlie  poisoning, 
if,  in  addition,  other  well-known  signs  of  lead  intoxication,  such 
as  the  blue  line  on  the  gums,  attacks  of  colic,  saturnine  arthro- 
pathies, cachexia,  etc.,  are,  or  have  been,  present. 

In  regard  to  the  prognosis  of  paralysis  only  a  few  observa- 
tions of  a  general  nature  can  be  made,  since  it  must  always  de- 
pend upon  the  particular  circumstances  of  each  case.  Many  forms 
of  paralysis,  such,  for  instance,  as  slight  rheumatic  facial  paraly- 
sis, hysterical  paralysis  of  the  vocal  cords,  various  paralyses  of 
the  ocular  muscles,  and  the  ordinary  paralysis  of  the  musculo- 
spiral  nerve  from  pressure,  may  be  classed  among  diseases  which 
are  easily  and  certainly  curable  ;  on  the  other  hand,  there  are 
others  which  are  always  severe  and  protracted  affections,  which 
occasionally,  in  spite  of  every  effort  to  cure  them,  progress  stead- 
ily to  a  fatal  issue,  or  at  least  remain  stationary  throughout  life. 
Upon  the  whole,  the  prognosis  must,  in  a  majority  of  cases,  be 
given  very  guardedly,  for  it  only  too  frequently  happens  that, 
even  in  apparently  favorable  cases,  debility,  paresis,  in  short,  a 
deficiency  in  the  functional  activity  of  the  affected  part,  remains 
permanent. 

Some  observations  may,  however,  here  be  made  indicating  the 
points  on  which  the  general  prognosis  of  j)aralyses  may  be  found- 
ed. In  the  first  place,  it  must  always  rest  essentially  on  the 
nature  of  the  cause  of  the  paralysis.  The  forecast  is  worst  in 
those  cases  where  considerable  portions  of  the  motor  nerves  are 
completely  destroyed  by  wounds,  effusions  of  blood,  degenera- 
tion, softening,  etc.  ;  then  again,  in  such  cases  the  prognosis 
must  be  still  further  modified  by  the  extent  of  the  part  injured, 
and  by  the  number  and  nature  of  the  accidental  cu-cumstances 
which  may  interfere  with  the  reunion  or  regeneration  of  the 
divided  ends  of  the  nerve.  Baerwinkel'  has  suggested  a 
symptom  of  considerable  prognostic  value  in  severe  traumatic 
paralyses,  namely,  that  if,  in  the  earlier  stages— that  is,  in  the  first 
few  months— pressure  on  the  nerve  below  the  point  of  injury  is 
followed  by  an  excentric  sensation,  a  favorable  anticipation  may 


1  Arch.  d.  Heilk.,  1871,  p.  336. 
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be  formed  in  regard  to  the  restoration  of  motility  (because  either 
the  continuity  of  the  nerve  trunk  was  not  completely  interrupted, 
or  regeneration  of  the  sensory  nerves  has  already  commenced). 
The  prognosis  is  less  unfavorable  in  those  cases  which  are  due  to 
simple  compression,  especially  when  the  compressing  body  can 
be  removed  ;  even  then,  however,  recovery  is  often  very  slow.' 

A  favorable  prognosis  may  in  general  be  formed  of  rheu- 
matic and  toxic  paralyses,  though  the  duration  of  the  disease  is 
often  considerable.  Recovery  usually  takes  place  from  paral- 
yses after  acute  diseases,  especially  diphtheria.  The  prognosis 
of  hysterical  and  the  greater  number  of  sj^'philitic  paralyses  is 
decidedly  favorable. 

The  localization  of  paralysis,  independently  of  the  cause,  is 
of  relatively  small  importance  in  the  prognosis,  since  curable 
and  incurable  paralyses  occur  in  all  parts  of  the  motor  nervous 
apparatus.  It  may,  however,  be  broadly  stated  that,  ceteris  pari- 
dus,  peripheral  paralyses  are  less  serious  than  central,  and  that 
amongst  the  latter  the  prognosis  is  more  favorable  in  cerebral 
than  in  spinal  cases.  The  prognosis  of  central  paralj^ses  is  good 
or  bad  in  accordance  with  the  prognosis  of  the  cerebral  or  spinal 
disease  by  which  they  are  produced.  The  prognosis  of  myo- 
pathic paralyses  must  in  general  be  regarded  as  unfavorable. 

The  results  of  electrical  investigation  are  often  of  value  in 
forming  a  prognosis.  Normal  electrical  excitability  has  in  some 
cases  (rheumatic  facial  paralyses)  a  decidedly  favorable  signifi- 
cance ;  whilst  in  those  cases  of  the  same  form  of  paralysis,  in 
which  the  reaction  of  degeneration  exists,  the  prognosis  will  be 
unfavorable, — in  fact,  if  the  reaction  of  degeneration  be  well 
marked,  the  affection  may  always  be  expected  to  have  a  dura- 
tion of  at  least  several  months.  When  every  trace  of  electrical 
excitability,  even  the  last  trace  of  galvanic  excitability  in  the 
muscles,  is  lost,  the  prognosis  is  absolutely  unfavorable,  and 
recovery  is  no  longer  possible.  The  prognosis  is  rendered  unfa- 
vorable when  strongly-marked  vaso-motor  and  trophic  disturb- 


'  A  very  remarkable  example  of  rapid  restoration  of  motility  in  the  radial  nerve  after 
it  had  been  lost  for  sixteen  mouths,  by  the  removal  of  the  compressing  callus,  is  re- 
ported by  Busch  in  the  Berl.  klin.  Woch.,  18T2,  No.  34. 
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finces  are  present,  and,  above  all,  by  the  presence  of  serious  and 
extensive  sloughing  bed-sores.  The  more  intense  the  accom- 
panying  anscsthesia,  the  less  favorable  the  prognosis.  Paralysis 
of  the  sphincters  of  the  bladder  and  of  the  rectum,  decomposi- 
tion and  alkalinity  of  the  urine  are  bad  symiDtonis.  Commenc- 
ing paralj'-sis  of  the  respiratory  apparatus  and  of  the  muscles  of 
deglutition  generally  indicates  mipending  dissolution. 

General  Treatment  of  Paralysis. 

It  is  scarcely  necessary  to  re^Deat,  what  has  been  already  so 
frequently  said,  that  in  the  treatment  of  paralysis  it  is  necessary, 
in  the  lirst  instance,  to  attend  to  the  causal  indication ;  for  if 
the  cause  of  the  paralysis  be  irremovable  or  incurable,  all  du-ect 
treatment  will  certainly  fail.  We  have  seen  in  the  section  on 
the  etiology  of  paralysis  how  manifold  the  conditions  may  be 
against  wliich  the  causal  treatment  must  be  directed,  and,  were 
we  to  mention  everything  that  might  require  attention,  we 
should  have  to  recapitulate  a  great  part  of  the  special  treatment 
of  the  diseases  of  the  brain,  spinal  cord,  and  peripheral  nerves. 
This  would  be  of  course  superfluous  ;  and  we  shall  therefore 
only  give  a  few  hints  as  to  the  mode  and  kind  of  causal  treat- 
ment that  should  be  instituted  in  the  different  forms  of  paralysis. 

1\\  periplieral  paralyses  the  removal  of  all  agents  effecting 
compression,  such  as  tumors,  abscesses,  exostoses,  cicatrices, 
and  the  like,  is  of  primary  importance  ;  and  if  this  removal 
bev  unavoidably  accompanied  by  resection  of  the  nerve,  the 
greatest  care  must  be  taken  to  place  the  divided  ends  in  as 
favorable  a  position  as  possible  for  their  reunion.  In  traumatic 
paralyses  little  can  be  done  directly  to  favor  union,  beyond 
adaptation  of  the  two  ends,  though  in  open  wounds  a  suture 
may  be  passed  through  them,  and  the  treatment  must  otherwise 
be  limited  to  appropriate  antiphlogistic  measures.  In  very 
old  and  apparently  incurable  cases  of  traumatic  paralysis  of  the 
extremities  an  attempt  may  be  made  to  dissect  out  the  ends 
of  the  nerve  and  bring  them  into  apposition,  an  operation 
which  is  much  facilitated  by  the  bloodless  method  of  Esmarch. 
Neuritic  paralyses  require  the  application  of  local  antiphlo- 
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gistics,  derivatives,  and  galvanic  treatment ;  and  the  same  means 
are  serviceable  in  rheumatic  j)aralyses. 

In  centric  paralyses  attemjDts  must  be  made  to  remove  or 
cure  the  alterations  that  may  have  been  caused  by  traumatisms, 
extravasation  of  blood,  inHammation,  hypersemia,  anaemia,  degen- 
eration, proliferation  of  connective  tissue,  sclerosis,  and  tumors 
of  all  kinds.  On  these  points  the  reader  is  referred  to  the  several 
sections  on  diseases  of  the  brain  and  spinal  cord.  A  great 
number  of  remedial  measures  may  here  prove  very  serviceable, 
such  as  the  application  of  cold,  abstraction  of  blood,  derivatives 
of  all  kinds,  and  especially  the  application  of  galvanism  to 
the  brain  and  S]Dinal  cord.  All  those  means  from  which  a 
favorable  action  on  the  anatomical  causes  of  paralysis  may  be 
expected,  and  which  can  effect  the  absorption  of  exudations,  of 
apo}Dlectic  clots,  and  of  hypertrophic  connective  tissue,  as  well  as 
the  cure  of  degenerative  processes, — e.g.^  iodide  of  potassium, 
mercurials,  and  baths  of  all  kinds  (warm  and  ordinary  saline 
baths,  sea-water  baths,  mud  baths,  cold  water  cures,  vaj)or 
baths,  and  Koman  baths) — may  be  occasionally  employed,  and 
may  become  extremely  important  and  successful  means  of  curing 
the  paralysis.  The  special  indication  for  the  employment  of 
these  means  can  only  result  from  an  accurate  diagnosis  and  from 
a  consideration  of  the  special  characters  presented  by  each  case. 

Paralyses  resulting  from  an  unhealthy  condition  of  the  blood 
require  apj^ropriate  tonic  and  dietetic  as  well  as  medicinal 
treatment ;  in  toxic  paralyses  the  treatment  must  be  primarily 
directed  to  the  removal  of  the  poisonous  agent.  In  reljex 
l^aralyses  the  removal  of  the  peripheral  cause  is  not  always 
immediately  successful,  but  should  be  invariably  attempted. 
Paralyses  occurring  after  acute  diseases  require,  as  a  rule,  only 
such  causal  treatment  as  may  be  appropriate  to  the  nature  and 
seat  of  the  causative  affection  (spinal  affections,  apoj)lexy,  neu- 
ritis, etc.).  In  certain  constitutional  paralyses,  on  the  other 
hand,  the  treatment  of  the  primary  disease  (sj^philis,  rheu- 
matism, scrofulosis)  is  urgently  required,  and  frequently  leads 
to  brilliant  results.  In  the  majority  of  cases,  however,  causal 
treatment  alone  is  insuflficient,  and  after  the  removal  of  the 
cause,  it  is  further  necessar}'-  to  improve  the  nutrition  and  hasten 
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tlie  excitability  and  conductivity  of  the  motor  nerves,  in  order 
that  motility  may  be  perfectly  re-established.  The  remedies  to 
^  be  applied  for  this  purpose  are  immediately  directed  to  tlie  cure 
of  the  paralysis ;  they  nearly  all  aim  at  restoring  the  normal 
nutrition,  excitability,  and  conductivity  of  the  motor  nerves,  by 
strongly  exciting  them  in  a  direct  or  reflex  manner.  They  are 
applicable  in  all  instances  where  no  causal  indication  for  treat- 
ment is  present,  or  where  it  apjoears  advisable  to  institute,  in 
addition  to  the  causal,  direct  anti-paralytic  treatment. 

We  are  at  present  only  in  possession  of  very  few  remedial  means 
that  may  thus  be  employed  with  advantage.  The  most  impor- 
tant and  the  most  generally  applicable  is  electricity  ;  next  to  this 
is  treatment  by  baths^  and,  in  certain  cases,  gymnastics,  described 
as  the  so-called  gymnastic-cure.  Direct  anti-paralytic  internal- 
remedies,  and  an  incredibly  great  number  of  external  remedies, 
which,  from  time  immemorial,  have  played  so  great  a  part  in 
the  popular  treatment  of  paralysis,  and  also  in  that  of  many 
physicians,  are  of  far  less  value.  We  shall  mention  these 
remedies  and  their  indications  in  some  detail,  in  order  that  we 
may  refer  to  this  account  when  the  several  forms  of  j)aralysis 
are  under  discussion. 

When  electricity  is  referred  to  as  a  means  of  cure  of  paralysis, 
the  application  of  the  faradic  or  of  the  galvanic  current,  which 
are  now  almost  exclusively  employed  for  medical  purposes,  is  un- 
derstood. As  is  well  known,  the  use  of  the  faradic  current,  as  the 
chief  curative  means  in  the  treatment  of  the  most  different  kinds 
of  .  paralysis,  has  been  particularly  recommended  and  practised  by 
Duchenne,  that  of  the  galvanic  current  by  Remak.  There  can 
be  no  doubt  that  both  kinds  of  current  are  effective  in  the  cure 
of  paralysis,  though  their  particular  spheres  of  action  have  not  as 
yet  been  detailed  with  sufficient  accuracy.  The  galvanic  current, 
however,  incontestably  possesses  a  much  wider  range  of  influence 
in  paralysis  than  the  faradic,  especially  because  in  many  cases  it 
constitutes  the  most  effective  means  of  attacking  the  causal  indi- 
cation. It  is  well  known  to  be  one  of  the  most  important  re- 
medial agents  in  many  cerebral  and  spinal  affections,  accompanied 
by  paralysis,  in  which  the  faradic  current  is  almost  inoperative  ; 
hence  the  pre-eminence  which  has  been  accorded  to  the  galvanic 


456  ERB. — DISEASES  OP  PEEIPHEEAL  OEREBRO-SPHSTAL  NEEVES. 

ciiiTent  of  late  years  in  the  treatment  of  paralysis.  We  are  not 
called  lajDon  here,  however,  to  speak  of  those  actions  of  the  electric 
currents  that  fulfil  the  causal  indications  (for  which,  as  well  as 
for  the  general  mode  of  treatment  of  paralysis  by  electricity,  we 
must  refer  to  the  chapters  which  are  devoted  to  the  galvanic 
treatment  of  diseases  of  the  brain  and  spinal  cord) ;  we  can  here 
only  discuss  the  proper  "  anti-paralytic ' '  action  of  electricity  and 
the  modes  in  which  it  should  be  applied. 

Great  obscurity  still  exists  in  regard  to  the  way  in  which  the 
anti-paralytic  action  of  faradic  and  galvanic  currents  is  exerted. 
Most  of  the  indications  have  been  empirically  discovered,  and  are 
not  based  on  any  precise  knowledge  in  regard  to  the  physiological 
action  of  electrical  currents  or  of  the  nature  of  the  processes  pro- 
ducing paralysis.  In  by  far  the  largest  number  of  cases  the 
exciting  influence  of  electric  currents  is  therapeutically  em- 
ployed. The  fact,  so  surprising  to  some  ]Drofessional  men,  that 
muscular  contractions  and  movements  may  be  excited  in  the 
paralyzed  parts  by  electrical  irritation,  long  ago  led  to  the  opin- 
ion that  it  is  just  these  artificially  excited  contractions  which  are 
so  effective  in  the  treatment.  But  just  as  no  plausible  explana- 
tion can  be  given  of  the  kind  and  mode  of  this  intiuence,  so  ex- 
perience has  not  demonstrated  that  the  occurrence  of  muscular 
contractions  are  unconditionally  requisite  for  effecting  the  cure 
of  paralysis.  Nor  can  the  result  be  referred  to  a  simple  re-estab- 
lishment of  conduction  through  the  seat  of  lesion,  since  the 
current  is,  as  is  well  known,  usually  applied  below  this  point. 
In  most  cases  it  must  be  supposed  that  the  electric  or  any  other 
strong  stimulus  acting  on  the  motor  nerves  has  to  overcome 
obstacles  which  in  pathological  cases  are  opposed  to  the  con- 
duction of  the  irritation,  and  hinder  the  transmission  of  stimuli  to 
the  muscles.  If  the  obstacle  which  the  will  cannot  overcome  is 
subdued  by  violence,  the  path  is  then  opened  for  the  transmis- 
sion of  the  impulses  to  the  muscles,  and  the  motility  returns, 
though  often  at  first  the  traces  of  it  are  very  slight.  In  such 
cases  the  motility  may  often  be  observed  to  return  quite  sudden- 
ly after  the  application  of  a  strong  electric  stimulus,  and  it  is 
highly  probable  that  by  frequent  repetitions  of  such  strong  mo- 
tor irritation  the  path  for  conduction  of  the  impulses  of  the  will 
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is  permanentl}'-  opened  and  a  cure  effected.  This  explanation  is 
particularly  applicable  to  tliose  forms  of  paralysis  wliicli  are 
accompanied  by  degeneration,  tropliic  disturbance,  atrophy  of 
the  nerves  and  muscles,  and  in  which  excitability  and  conductiv- 
ity for  strong  stimuli  first  appear  at  a  certain  period  of  the  regen- 
eration. Frequent  application  of  these  strong  stimuli  restores 
the  sensibility  of  the  nerves  and  muscles  for  vi^eaker  stimuli. 
This  object  may  be  attained  by  the  use  of  both  kinds  of  currents, 
since  these  generally  constitute  a  stimulus,  and  consequently 
induce  muscular  contraction.  It  is  best  and  most  certainly  ac- 
complished by  the  direct  metJwd,  that  is  to  say,  by  the  direct 
application  of  the  electric  currents  to  the  paralyzed  nerves  and 
muscles.  Such  excitations  may  however  also  be  applied  in  an 
indirect  or  rejlex  manner.  If  the  rellex  arcs  are  situated  on  the 
central  side  of  the  paralyzing  lesions,  reflex  stimuli  analogous 
to  those  proceeding  from  the  centre  may  penetrate  into  the  para- 
lyzed motor  paths  with  each  peripheric  sensory  stimulus,  and 
gradually  re-establish  their  conductivity  by  frequent  repetition 
and  progressive  increase.  In  this  reflex  excitation,  we  have  a 
valuable  means  of  applying,  in  an  indirect  manner,  the  desired 
stimulus,  which  for  anatomical  reasons  cannot  be  apjDlied  direct- 
ly on  the  proximal  side  of  the  lesion.  Those  cases  are  of  course 
most  appropriate  for  the  adoption  of  this  method  in  which  the 
simplest  and  commonest  reflex  connection  is  certainly  preserved, 
as  for  example  in  cases  of  paralysis  of  the  facial  nerve,  with  in- 
tact trigeminus,  or  in  tliose  of  the  spinal  paralysis  of  children 
where  the  sensibility  of  the  paralyzed  parts  is  always  preserved. 
The  conditions  are  naturally  much  more  unfavorable  in  cases  of 
peripheral  paralysis  of  mixed  nerves,  in  which  the  sensory  nerves 
ministering  to  the  reflex  acts  are  coincidently  paralyzed ;  but 
even  here,  in  accordance  with  the  laws  of  reflex  irritation,  excita- 
'tions  may  be  brought  from  remote  sensory  paths  to  paralyzed  mo- 
tor paths,  though  only  by  means  of  strong  sensory  stimuli.  A 
moment's  reflection  shows  that  those  paralyses,  in  which  the 
reflex  acts  are  preserved  or  increased,  cannot  be  influenced  by 
this  means  ;  but  that  this  is  possible,  on  the  contrary,  in  those 
in  which  the  reflex  acts  are  lost,  provided,  of  course,  that  the 
reflex  apparatus  is  not  itself  destroyed.    It  appears  to  me  to  be 


458   ERB. — DISEASES  OF  PERIPHERAL  CEREBRO-SPINAL  NERVES. 

probable  that  many  successful  cases  of  peripheral  electrical 
treatment,  in  central  paralyses,  are  referable  to  those  influences 
(though,  no  doubt,  important  results  may  perhaps  be  obtained 
by  reflex  action  exerted  upon  the  circulation  at  the  point  of 
lesion — results,  however,  which  fulfil  the  causal  indications). 
Both  kinds  of  currents  are  likewise  capable  of  exerting  a  reflex 
influence,  though,  of  course,  only  when  so  applied  as  to  produce 
strong  sensory  irritation. 

There  is  some  reason  also  for  attributing  a  share  in  the  bene- 
ficial effects  of  electricity  in  paralysis  to  its  i^oioer  of  increasing 
the  excitdbillty  of  the  nerves.  It  is  a  matter  of  fact  that  the 
transmission  of  either  a  faradic  or  a  galvanic  current  through  a 
nerve  augments  its  excitability,  and  that  the  well-known  electro- 
tonic  effects  of  the  galvanic  current,  and  especially  the  positive 
phase  of  the  excitabilit}^  after  the  action  both  of  the  cathode 
and  of  the  anode,  can  be  demonstrated  in  the  nerves  of  the  living 
man.  It  is  alike  possible  and  j^robable  that  frequent  repetition 
of  these  actions  may  aid  in  the  cure  of  many  paralyses  ;  and  this 
explains  a  part  of  the  empirical  successes. 

Again,  the  refreshing  or  reanimating  effect  first  observed  by 
Heidenhain,  which  is  produced  where  the  galvanic  current  is 
transmitted  through  muscles  exhausted  by  any  previous  stimu- 
lation, may  also  be  regarded  as  a  cause  of  its  good  effects  in 
many  forms  of  paralysis,  especially  when  fatigue  and  exhaus- 
tion have  resulted  in  the  motor  nerves  or  in  the  muscles  from 
over-exertion.  In  such  cases  the  ascending  proves  more  service- 
able than  the  descending  current. 

Lastly,  we  must  not  underestimate  the  trophic  influence 
exerted  by  electric  currents  on  the  nerves  and  muscles,  partly  by 
causing  muscular  contractions,  and  partly  by  their  action  on  the 
vessels  and  upon  osmotic  and  chemical  processes.  No  doubt  too 
much  stress  has  been  laid  on  the  therapeutic  value  of  muscular 
contraction  per  se,  since  it  has  been  imagined  that  the  atrophy 
that  occurs  in  so  many  cases  might  be  arrested  by  the  regular 
exercise  of  the  muscles  by  means  of  electricity ;  experience  in 
traumatic  and  severe  rheumatic  paralyses  has  sufficiently  dem- 
onstrated that  this  is  not  always  the  case,  since  in  these  cases 
the  most  persevering  and  timely  employment  of  continuous  and 
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interrupted  currents  has  no  power  to  stay  tlie  progress  of  the 
degenerative  atropliy  in  tlie  muscles.  On  the  otlier  hand,  the 
process  of  regeneration  is  unquestionably  assisted  by  these  pro- 
cedures, and  the  instant  regeneration  commences  in  the  nerves 
and  muscles,  methods  of  treatment  should  be  adopted  which 
improve  the  nutrition  of  the  nerves  and  muscles  by  regular  stim- 
ulation of  the  nerves  and  production  of  muscular  contraction. 
By  such  means  the  return  of  the  motility  may  be  considerably 
assisted,  and  it  is  obvious  that  that  current  should  be  selected, 
which  is  most  effective  in  this  direction,  that  in  fact  which  must 
certainly  liberate  muscular  contractions,  influence  the  circula- 
tion, etc.,  and  that  is,  in  the  vast  majority  of  cases,  the  contin- 
uous or  galvanic  current. 

It  is  at  the  same  time  quite  conceivable  that  the  actions  of 
the  electrical  currents  with  which  we  are  at  present  familiar  are 
not  those  alone  to  which  this  great  efficacy  in  the  cure  of  paraly- 
sis is  due,  but  that  there  may  be  others  of  which  we  are  either 
wholly  or  in  part  ignorant.  In  the  meantime,  however,  we  must 
be  contented  to  ex]3lain  the  phenomena  observed  by  the  light  of 
our  present  physiological  knowledge,  and  to  refer  to  future  re- 
search an  exact  and  profound  consideration  of  the  causes  of  the 
anti-paralytic  action  of  electric  currents.  The  most  advantageous 
methods  of  applying  electrical  currents  in  paralysis  are  the  fol- 
lowing : 

Faradisation,  the  mode  of  action  of  which  is  tolerably 
simple.  It  consists  in  the  first  place,  and  in  most  instances,  in 
directly  or  indirectly  causing  muscular  contraction.  Indirect 
irritation  is  much  to  be  preferred,  as  a  much  feebler  current  is 
requisite,  and  its  application  is  consequently  less  painful.  It  is 
sufficient  to  apply  the  ordinary  rapidly  interrupted  induction 
current  of  the  secondary  coil ;  there  is  no  advantage  in  applying 
the  extra-current  of  the  primary  coil,  with  sometimes  rapid, 
sometimes  slow  shocks,  which  was  so  strongly  recommended  by 
Duchenne.  In  central  affections,  diseases  of  the  roots,  etc., 
faradic  currents,  for  physical  reasons,  rarely  reach  the  true  seat 
and  focus  of  the  malady  in  sufficient  strength  to  be  of  service. 
We  are  in  such  cases  limited  to  peripheral  faradisation,  and 
must  chiefly  rely  upon  its  reflex  action,  and,  if  nothing  else 
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prove  serviceable,  tlie  electric  brush  may  be  applied.  Under 
ordinary  circumstances,  however,  moist  electrodes  should  be 
employed,  and  local  faradisation  systematically  practised.  The 
best  technical  rules  and  directions  are  to  be  found  in  the  well- 
known  treatise  of  Ziemssen.  It  is  unnecessary  to  excite  each 
muscle  separately,  but,  by  stimulating  the  nerve  trunks  impli- 
cated, the  whole  group  of  muscles  may  be  excited  to  contract. 
As  a  general  rule,  the  current  should  not  be  too  strong ;  it  is 
sufficient  if  muscular  contractions  are  produced.  In  those  cases 
in  which  faradic  excitability  is  extinguished,  the  strength  must 
be  adapted  to  the  sensibility  of  the  skin,  or  to  the  effects 
produced  on  healthy  parts.  The  sittings  should  be  either  daily 
or  three  times  a  week,  and  the  duration  of  each  from  five  to  ten 
minutes,  or,  if  the  paralysis  be  very  extensive,  somewhat  longer. 

GalDanization. — We  think  it  unnecessary  to  enter  into  par- 
ticulars in  regard  to  the  galvanic  treatment  of  the  several  causes 
of  paralysis  (cerebral,  spinal,  or  j)eripheral  disease),  and  beg  to 
refer  the  reader  to  the  several  sections  of  this  work  devoted  to 
those  diseases.  It  may,  however,  here  be  mentioned  that  when 
galvanization  is  directly  applied  as  an  anti-paralytic  agent, 
attention  should  always  be  paid  to  the  seat  of  the  disease,  in 
order  that  the  affected  part,  if  possible,  should  be  included  in 
the  circuit,  as,  for  example,  in  diseases  of  the  lumbar  or  cervical 
region  of  the  spinal  cord.  It  must  ever  be  borne  in  mind  that 
the  treatment  in  loco  morbi  is  that  which  has  first  to  be  attended 
to,  and  that  the  seat  and  nature  of  the  disease  must  decide  the 
choice  of  methods  to  be  adopted.  Without  going  into  par- 
ticulars, we  shall  here  only  say  that  in  peripheral  paralyses  the 
application  of  the  galvanic  current  at  the  place  of  lesion  is 
indicated,  whilst  in  spinal  paralyses  the  current  should  be 
applied  to  the  spinal  column,  and  in  cerebral  paralyses  to  the 
head  and  sympathetic  nerve,  though,  of  course,  with  all  the 
precautions  and  attention  to  the  contra-indications  mentioned  in 
the  special  sections.  For  the  really  anti-paral3'tic  effects  the 
cathode,  applied  both  in  a  stabile  and  a  labile  manner,  is 
specially  indicated  as  fulfilling  almost  all  the  indications.  It 
constitutes  a  stimulus,  and  at  the  same  time  it  increases  the  excit- 
ability of  the  nerves  ;  it  leaves  beliind  it  positive  changes  in  them, 
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and  by  its  means  muscular  contractions  are  most  easily  produced. 
It  should  be  brought  everywhere  as  freely  as  possible  into  contact 
with  the  paralyzed  parts — nerves  and  muscles, — which  may  best 
be  accomplished  by  stroking  the  skin  with  the  cathode  in  the 
direction  of  the  nerves  and  muscles  to  be  acted  on  (so-called 
labile  application).  The  anode  is  most  advantageously  placed 
over  the  seat  of  the  paralysis,  or  upon  the  plexus,  or  wpon  any 
indifferent  part  of  the  body  ;  it  may  also  be  placed,  in  order  to 
obtain  the  refreshing  action  of  the  ascendmg  current,  on  the 
peripheral  side  of  the  cathode.  The  principal  influence,  how- 
ever, is  always  exerted  through  the  labile  application  of  the 
cathode.  Stimulation  may  also  be  caused  by  the  interruption  of 
the  current,  which  may  best  be  accomplished  by  repeated  catho- 
dal closures,  or,  in  a  still  higher  degree,  by  reversals  of  the 
current,  the  so-called  voltaic  alternatives.  These  measures  may 
be  resorted  to  when  a  stronger  irritation  is  desired,  or  when 
there  is  a  very  low  grade  of  excitability,  as  for  example  in  the 
later  stages  of  the  reaction  of  degeneration.  The  strength  of 
current  selected  should  be  such  that  distinct  contractions,  mod- 
erate sensation  of  burning,  and  redness  of  the  skin  should  be 
produced.  The  sittings  should  last  for  four,  six,  or  ten  minutes, 
and  be  repeated  every  day,  or  every  two  or  three  days,  according 
to  the  nature  and  seat  of  the  disease,  the  peculiarities  of  the 
case,  and  other  circumstances. 

It  is  seldom  that  any  instantaneous  or  strikingly  rapid  result 
proceeds  from  faradisation  or  galvanization ;  cases,  however,  do 
now  and  then  occur  in  which,  after  a  single  sitting,  sudden 
restoration  of  motility  is  observed  in  parts  which  have  remained 
incurable  for  weeks,  months,  or  years  (as,  for  example,  in  paral- 
yses of  the  chorda3  vocales,  in  traumatic  paralyses  which  are 
considerably  advanced  towards  regeneration,  in  slight  rheumatic 
paralyses  when  they  have  existed  for  some  time,  and  in  some 
cerebral  and  hysterical  paralyses).  As  a  rule,  more  or  less  time 
elapses  before  motility  is  restored,  and  a  still  furtlier  period  is 
required  before  it  returns  completely  to  its  normal  condition. 
We  must  not,  however,  be  misled  by  the  treatment  being  appar- 
ently unsuccessful  for  a  long  time  ;  patience  and  perseverance  are 
indispensable  requisites  in  the  electric  treatment  of  paralyses. 
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It  is  ill  paralyses  with  tlie  reaction  of  degeneration  that  onr 
patience  is  especially  subjected  to  severe  trial,  since  it  appears 
as  if  tlie  electric  treatment  was  entirely  without  iniluence  in 
causing  the  reappearance  of  the  motility,  though  it  undoubtedly 
hastens  its  restoration  when  it  has  once  commenced.  In  regard 
to  all  these  points,  there  are  so  many  sj^ecial  and  accidental  con- 
ditions to  consider  that  we  must  here  refer  to  the  sections  u]3on 
the  several  forms  of  paralyses  and  to  the  special  treatises  on 
electro-therapeutics. 

We  shall  not  here  enter  into  the  question,  which  has  so  often 
been  warmly  discussed,  as  to  whether  the  galvanic  or  the  faradic 
current  is  the  most  effective  in  the  cure  of  paralysis.  This  much, 
however,  is  certain,  that  neither  of  the  two  kinds  of  currents  is 
invariably  successful.  Still  no  one  will  now  be  found  to  deny 
that  the  galvanic  current  has  a  much  greater  range  of  influence 
than  the  faradic,  because  it  proves  serviceable  in  many  central 
jDaralyses  in  which  the  faradic  current  is  quite  inoperative.  On 
the  other  hand,  experience  shows  that  the  faradic  current  has 
yielded  many  favorable  results,  and  it  may  therefore  be  em- 
ployed in  many  cases.  It  sometimes  even  appears  that  the 
alternate  application  of  the  two  currents  has  a  particularly  ben- 
eficial effect.  In  those  cases  in  which  the  superiority  of  the  gal- 
vanic current  has  been  enthusiastically  claimed,  as  in  severe 
rheumatic  facial  paralyses,  and  traumatic  paralyses  with  the  reac- 
tion of  degeneration,  critical  and  unbiased  observation  has  shown 
without  a  doubt  that  neither  the  faradic  nor  the  galvanic  current 
exercises  any  decided  influence  upon  their  course  or  at  least 
upon  the  raj)idity  of  theu'  course.  We  have  already  mentioned 
that  in  such  cases  the  progress  of  the  muscular  atrophj'-  cannot 
be  arrested  by  any  kind  of  electrical  treatment.  The  exclusive 
employment  of  the  galvanic  current,  as  a  means  of  cure  in  paral- 
ysis, has  been  recommended  by  very  many  authors ;  yet  this 
recommendation  does  not  appear  to  rest  upon  a  sufficiently 
secure  basis.  The  chief  ground  for  the  emplojanent  of  the 
galvanic  current  lies  in  the  catalytic  effect  which  it  exerts  at  the 
point  of  lesion,  in  the  fact  that  it  hastens  the  commencing  pro- 
cess of  recovery  by  its  powerful  action  upon  the  vessels  and 
upon  the  trophic  processes  taking  place  in  the  regenerating 
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nerves  and  muscles  ;  and  this  is  certainly  in  some  measure  justi- 
lied  by  clinical  experience. 

In  regard  to  certain  contra-indications  to  the  electric  treat- 
ment of  paralyses,  we  must  refer  to  the  sections  of  this  work 
devoted  to  the  several  forms  of  paralysis  and  to  the  various 
treatises  on  electro-therapeutics. 

Different  kinds  of  haths  have,  from  the  most  ancient  times, 
been  highly  celebrated  as  means  of  cure  in  paralysis,  although 
they  do  not  admit  of  such  varied  application  as  electricity.  It 
is  very  difficult  to  distinguish  the  direct  anti-paralytic  action  of 
baths  from  those  which  satisfy  the  causal  indications.  The 
"enlivening"  and  "tonic"  action  claimed  for  various  spas  tells 
us  very  little,  since  this  affords  no  explanation  of  their  anti-para- 
lytic action.  It  is  extremely  probable  that  the  principal  influence 
exerted  by  baths  consists  in  the  removal  of  such  causes  of  paral- 
jT-ses  as  exudations,  inflammatory  processes,  extravasations,  de- 
generations, etc.  The  removal  of  these  conditions  effects  the 
cure  of  the  paralysis,  but  the  mode  in  which  this  is  accomplish- 
ed by  baths,  has  not,  as  yet,  been  sufficiently  explained,  and  ^YQ 
must  refer  on  this  point  to  the  treatises  on  balneo-therapeutics. 
A  direct  anti-paralytic  influence,  due  to  the  excitations  of  the 
motor  apparatus,  can  scarcely  be  ascribed  to  any  form  of  bath, 
whether  the  saline  baths,  the  gaseous  saline  baths,  esjDecially 
those  impregnated  with  carbonic  acid,  sea  baths,  pine-needle 
baths,  cold-water  cure,  etc. ,  but  we  most  rather  refer  theu'  action 
to  indirect  reflex  excitation  proceeding  from  the  skin.  The 
mechanism  of  these  actions  is,  however,  extremely  obscure  ; 
nevertheless  the  trials  of  them  and  the  empirical  successes  that 
have  been  obtained  are  sufficiently  numerous  and  brilliant  to 
give  baths  a  prominent  ]DOsition  in  the  treatment  of  j)aral,ysis. 

The  indifferent  thermal  hatJis,  as  those  of  Schlangenbad, 
AVildbad,  Pfiiffers,  Ragatz,  Gastein,  Teplitz,  Wiesbaden,  Warm- 
brunn,  Leuk,  Plombieres,  etc.,  have  always  had  a  great  renown 
in  the  treatment  of  paralyses,  and  fulfil  very  different  indica- 
tions, according  to  their  temperatures  and  elevations  above  tke 
level  of  the  sea  ;  very  recently,  also,  the  highly  gaseous,  ther- 
mal saline  baths  of  Rehme  and  Nauheim  have  been  highly 
praised.    In  addition,  cold  saline  baths  sea  baths,  cold-water 
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cures,  sulplmr  baths,  pine-needle  baths,  vapor  baths,  hot-sand 
baths,  animal  baths,  have  been  found  serviceable  in  many  paral- 
3-ses ;  but  as  we  have  at  present  no  exact  knowledge  of  their 
mode  of  action,  and  are  consequently  unable  to  give  any  pre- 
cise indications  for  their  use,  we  shall  here  limit  ourselves  to  a 
short  resume  of  the  more  imj)ortant  iDrinciples  that  have  been 
established  by  experience,  referring  for  all  details  to  the  special 
treatises/ 

Paralyses  resulting  from  exudation  processes,  spinal  and 
cerebro-spinal  meningitis,  simple  chronic  myelitis,  rheumatic 
affections,  blood  extravasations  and  the  like,  are  those  that 
receive  most  benefit  from  the  indifferent  thermal  baths,  or  the 
thermal  saline  baths.  Tabetic  paralyses  are  less  appropriately 
treated  by  thermal  baths,  but  are  far  more  benefited  by  ther- 
mal saline  baths  or  moderately  cold-water  cures.  The  very 
hot  baths  of  Teplitz,  Gastein  and  Wiesbaden  are  best  adapted 
for  the  treatment  of  chronic  rheumatic  forms,  though  these  may 
also  be  treated  successfully  by  the  energetic  aj)23lication  of  the 
cold-water  cure.  Moderately  warm  baths,  as  those  of  Schlan- 
genbad,  Ragatz,  or  at  most  Wildbad,  are  alone  applicable  to 
hemiplegise  caused  by  apoplexy.  In  these  affections,  elevated 
watering-places  with  saline  baths,  or  light  cold-water  cures,  fre- 
quently prove  more  beneficial ;  in  paralyses  from  lead,  sulphur 
baths  are  held  in  great  esteem. 

In  paralyses  proceeding  from  exhaustion,  losses  of  blood, 
serious  disease,  etc.,  climatic  cures,  mountain  or  sea  air,  com- 
bined with  indifferent  or  saline  thermal  baths,  pine-needle  baths, 
etc.,  are  indicated.  For  these  cases  the  cold-water  cure  is 
usually  too  exhausting.  A  combination  of  a  course  of  thermal 
waters  mth  galvanic  treatment  appears  to  be  particularly  useful 
in  many  cases  of  severe  traumatic  (gunshot  wounds)  or  rheu- 
matic exudative  paralysis,  and  this  combination  has  been  also 
recommended  in  many  other  forms  of  paralysis  (Karmin).  Im- 
j)roved  diagnosis  and  a  more  accurate  knowledge  of  the  effects 
of  baths  will  enable  us  to  give  better  indications  for  their  use. 

The  gymnastic  cure,  or  Sioedlsh  gi/mnasiics — as  it  maj'-  be 
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termed  in  opposition  to  ordinary  liygienic  gymnastics — is  of 
subordinate  importance  in  the  treatment  of  paralysis.  It  aims, 
by  a  methodic  exercise  of  the  paralyzed  muscles,  aided  by  some 
skill  and  expert  guidance,  to  produce  more  active  voluntary  con- 
tractions. The  nutrition  of  the  muscles  is  thereby  improved  and 
theu'  excitability  and  dependence  on  the  will  increased.  It  is  ob- 
vious that  when  the  paralysis  is  complete,  no  attempts  to  effect 
the  gymnastic  cure  can  be  made,  because  no  voluntary  movements 
can  be  executed.  On  the  other  hand,  in  pareses  and  in  paralyses 
where  recovery  has  commenced,  gymnastics  may  advantage- 
ously act  in  hastening  the  progress  of  the  cure.  It  is  easily 
intelligible,  however,  that  the  range  of  action  of  the  gymnastic 
cure  in  paralysis  is  very  limited  ;  in  fact,  it  proves  chiefly 
successful  in  other  kinds  of  disease,  as  in  contractures  and  in 
orthopaedic  surgery. 

In  many  forms  of  paralysis  the  motility  may  be  improved 
by  simple  active  movements.  With  this  object  in  view, 
systematic  and  frequently  repeated  movements,  either  of  a 
simple  or  complicated  nature,  should  be  executed  with  the^ 
paralyzed  parts,  as,  for  example,  the  various  kinds  of  in- 
door gymnastics,  exercise  with  tools,,  methodic  raising  of 
weights,  etc. 

The  effect  of  such  active  movements  may  be  augmented  by 
the  opposition  of  a  practised  assistant,  who  should  exert  himself 
in  accordance  with  .the  particular  circumstances  of  the  case, 
his  efforts  constituting  the  so-called  duplicate,  or  resisting' 
movements  of  the  Swedish  school.  If,  for  example,  the  extensors  ■ 
of  a  joint  are  to  be  exercised,  the  limb  must  be  brought  into  a 
flexed  position,  and  the  patient  required  to  extend  it,  whilst  the- 
assistant  opposes  the  extension  with  more  or  less  force  ;  such 
exercises  can,  however,  only  be  practised  where  the  muscles  are- 
already  tolerably  vigorous.     In  other  cases,  in  order  that  a 
desired  movement  should  be  effected,  it  is  necessary  to  aid  the- 
contraction  of  the  muscles,  and  to  overcome  the  opposition  of 
the  antagonists.    It  can  easily  be  shown  that  in  every  voluntary 
innervation  of  a  given  group  of  muscles,  the  antagonistic  muscles, 
and  even  those  at  some  distance,  are  coincidently  excited  to- 
action  to  a  greater  or  less  extent ;  and  this  is  done  in  order  to  fixL 
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the  position  of  the  joint,  to  insure  uniformity  in  the  movements, 
and  to  preserve  the  equipoise  of  the  body.  But  if  a  group  of 
muscles  be  paralyzed,  any  attempt  to  innervate  them  excites  the 
involuntary  but  physiologically  induced  contraction  of  their 
antagonists,  a  contraction  which  cannot  be  suppressed,  and 
thus  movement  of  the  paralyzed  muscles  is  rendered  impossible. 
If  this  action  of  the  antagonists  be  eliminated  by  passive  resist- 
ance, which  at  the  same  time  aids  the  desired  contraction  of  the 
enfeebled  muscles,  even  weak  and  slight  contractions  of  the 
latter  may  be  induced,  and  then  gradually  promoted  by  repeated 
exercise.  The  amount  of  this  contraction  may  be  increased,  and 
the  nutrition  thereby  gradually  improved  by  passive  approxima- 
tion of  the  attachments  of  the  paralyzed  muscles.  The  most 
diverse  paretic  groups  of  muscles  may  have  their  activity  assisted, 
and  their  motility  gradually  augmented  by  systematic  exercise, 
aided  by  the  hand  or  by  a  practised  assistant,  or  by  appropriate 
elastic  bands  and  machines. 

The  passive  movements  just  mentioned  are  particularly  appli- 
cable to  those  cases  where  mechanical  obstacles,  which  are 
opposed  to  the  contraction  of  the  paralyzed  muscles,  have  to  be 
overcome,  the  removal  (^f  which  is  necessary  before  a  cure  of  the 
paralysis  is  possible.  Contractures,  stiffness,  and  anchylosis  of 
the  joints  are  cases  of  this  kind,  and  in  these  much  may  be 
effected  by  patience  and  perseverance. 

The  mode  in  which  these  gymnastic  proceedings  exert  an 
influence,  consists,  no  doubt,  in  occasioning  frequently  repeated 
voluntary  excitation  of  the  nerves  and  muscles,  so  that  the  act 
of  conduction  to  the  muscles  is  gradually  rendered  more  facile, 
and  ultimately  the  nutrition  of  the  nerves  and  muscles  is  aug- 
mented. The  most  favorable  results  are  seen  in  those  pareses 
which  long  remain  after  paralyses,  whether  of  peripheral  or 
central  origin.  The  progress  of  recovery  in  these  cases  is  often 
essentially  facilitated  by  systematic  gymnastic  exercise.  Good 
results  may  also  be  occasionally  seen  to  follow  the  adoption  of 
the  same  measures  in  hysterical  paralysis,  if  we  are  successful  in 
exciting  the  patient  to  make  an  energetic  exertion  of  the  will. 
The  cases  in  which  benefit  is  chiefly  derived  from  gymnastics, 
are,  however,  those  where  deformities  follow  paralysis ;  but  the 
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treatment  of  these  affections  belongs  to  tlie  domain  of  orthopaedic 
surgery. 

In  all  cases  the  method  adopted  should  be  based  on  a  precise 
diagnosis  and  on  reasonable  physiological  grounds,  and  wlien 
once  commenced  should  be  pursued  with  care  for  a  considerable 
period.  We  may  discuss  in  a  few  words  the  consideration  of 
those  internal  remedies  that  are  not  exclusively  directed  to  the 
removal  of  the  cause  of  the  disease,  but  which  are  claimed  to 
have  a  direct  anti-paralytic  action.  Their  number  is  very  small, 
and  the  benefit  to  be  obtained  from  them,  in  many  cases  at  least, 
very  doubtful.  The  preparations  of  nux  vomica,  and  particu- 
larly of  strychnia  and  brucia,  are  very  commonly  prescribed  in 
paralyses  of  cerebral  and  spinal  origin.  At  present  it  is  only 
known  that  strychnia  increases  the  reflex  excitability  of  the 
spinal  cord,  and,  when  taken  in  large  doses,  acts  as  an  irritant 
to  it,  whilst  it  does  not  seem  to  have  any  direct  influence  upon 
the  brain  or  motor  nerves  ;  it  is  therefore  not  quite  clear  how  it 
acts,  though  experience  undoubtedly  shows  that  it  is  really 
serviceable  in  many  forms  of  paralysis.  It  may  be  employed  in 
the  more  chronic  cases,  those  which  have  become  stationary 
and  in  which  no  phenomena  of  irritation  are  present.  As  soon 
as  the  smallest  indications  of  its  toxic  influence  appear  (psychical 
disturbance,  restlessness,  stiffness, .  and  tension  of  the  muscles, 
spasms,  especially  in  the  paralyzed  parts,  exhaustion,  etc.),  its 
use  should  be  discontinued.  The  extract  of  nux  vomica  is  given 
internally  in  quantities  of  from  one-sixth  to  three-quarters  of  a 
grain,  and  nitrate  of  strychnia  in  doses  of  from  one  twenty- second 
to  one-sixth  of  a  grain ;  the  latter  alkaloid  may  be  adminis- 
tered by  subcutaneous  injection,  commencing  with  one-thirtieth 
of  a  grain.  The  best  results  appear  to  have  been  obtained 
in  cases  of  vesical  and  rectal  paralysis,  especially  when  of  spinal 
origin.  It  has,  however,  been  recommended  and  used  in  a  great 
variety  of  central,  as  well  as  of  peripheral,  rheumatic,  and  similar 
paralyses.  The  benefit  derived  is  often  very  striking  (Hunter). 
Numerous  cases  have  been  recorded,  but  none  of  them  afford  any 
satisfactory  clue  to  the  special  indications  for  its  use.  Still  less 
can  be  said  of  the  other  internal  remedies  formerly  so  much 
employed.    Arnica   does    not  justify   its   reputation    as  a 
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nerve  invigorator.  Ergot  appears  to  act  chiefly  on  the 
nnstriped  muscular  fibres,  and  has  become  celebrated  for  its 
utility  in  weakness  of  •  the  bladder.  Cantliarides  and  turpentine 
have  properly  fallen  into  complete  disuse,  and  arsenic  should 
be  prescribed  only  under  very  peculiar  circumstances. 

For  a  long  time  past  certain  external  remedies  have  been  em- 
ployed in  the  treatment  of  paralysis,  and  are  much  (Esteemed  by 
the  profession  and  by  the  laity.  Such  are  embrocations  of  all 
kinds,  cutaneous  excitants,  frictions,  actual  cautery,  douches, 
etc.  Their  action,  however,  is  only  very  subordinate  and  unim- 
portant ;  still  some  may  exercise  a  favorable  influence  on  paral- 
yses by  exciting  reflex  actions,  or  by  invigorating  the  circulatory 
and  secretory  organs,  or  even  by  the  simple  mechanical  action  of 
rubbing  and  shampooing.  Many  of  these  means  are  adapted  to 
fulfil  the  causal  indication  by  their  action  as  derivatives,  and  this 
affords  sufficient  explanation  why  they  have  become  so  firmly 
established  in  practice  ;  to  such  applications  belong  stimulating 
embrocations,  etc.;  such  as  the  liniment  of  camphor,  oil  of 
turpentine,  spirit  of  ants,  spirit  of  wild  thyme,  ointment  of 
veratria,  ointment  of  cantliarides,  etc.  ;  also  local  baths  of 
warm  water,  with  salt,  malt,  and  animal  baths,  local  douches, 
especially  with  cold  and  hot  water  alternately ;  lastly,  strong 
derivatives,  flying  blisters,  moxse,  the  actual  cautery,  issues, 
etc.  These  several  remedies  have  only  been  enumerated  in  order 
that  the  advice  may  be  added,  that  too  much  time  should  not 
be  lost  in  employing  them,  and  that  too  much  reliance  should 
not  be  placed  upon  them.  It  may  be  observed,  however,  that  Weir 
Mitchell'  found  a  combination  of  electricity  and  shampooing, 
with  alternate  cold  and  warm  douches,  extremely  efl'ective  in 
traumatic  paralyses.  From  the  preceding  accounts  of  the  remedies 
inordinary  use  against  paralysis,  t^ie  general  plan  of  treatmeiit 
to  be  adopted  for  the  cure  of  this  disease  may  easily  be  deduced. 
The  first  and  most  important  is  the  determination  and  fulfilment 
of  the  indicatio  causalis.  Where  direct  anti-paralytic  treatment 
is  requisite  or  adopted  from  the  commencement,  electricity  should 
first  be  used.    Providing  there  is  no  special  contra-indication,  the 
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proper  choice  and  alternation  of  tlie  other  remedies  must  depend 
upon  the  tact  of  the  physician  and  the  special  circumstances  of 
the  case.  A  judicious  economy  and  due  alternation  in  the  choice 
of  remedies  is  very  permissible,  considering  the  long  duration 
and  the  slow  progress  of  recovery,  in  order  to  allay  the  impa- 
tience of  the  patient. 

No  definite  rules  can  be  laid  down  for  the  hygienic  and  diet- 
etic treatment  that  should  be  adopted  in  the  diiferent  forms  of 
paralyses.  It  must  in  almost  all  instances  be  detemiined  by  the 
nature  of  the  primary  disease.  A  few  words  may,  however,  be 
added  in  regard  to  the  care  to  be  taken  of  the  paralyzed  parts. 
They  should  be  carefully  protected  against  injury,  especially  in 
those  cases  where  accidents  are  likely  to  occur  in  consequence  of 
the  presence  of  marked  anaesthesia  combined  with  vaso-motor 
and  trophic  disturbances.  Bed-sores  must  be  guarded  against  by 
appropriate  position,  washing,  and  bandaging.  Lastly,  we  may 
briefly  observe  that  careful  attention  and  timely  treatment  should 
be  given  to  disturbances  of  the  excretion  of  urine,  because  dan- 
gerous affections  frequently  arise  from  them. 

4.  Particular  Forms  of  Paralysis. 

a.  Paralyses  of  the  Muscles  supplied  hy  the  Oculo-motorius, 
the  Trochlearis,  and  the  Abducens.  Paralyses  of  the 
Muscles  of  the  Eye. 

Ch.  Bell,  Physiol,  u.  patbol.  Unters.  Deutsch  v.  Romberg,  l%Z2.—Roml)erg,  Ner- 
venkrankh.  I.  3.  J)}).  63,  77.  1851.— K  Gniefe,  Symptomenlehre  der  Augenmus- 
kellahmungen.  Berlin,  1869.— yl.  Evlenburg.  1.  c.  p.  4:^^.— Benedict,  Arch.  f. 
Ophthalm.  X.  1.  1864.  Electrother.  1868.— J!f.  Rosenthal,  Electrother.  2.  Aufl. 
Lehrb.  cl.  Nervenkrankheiten.— AS'irMf/iers,  Paral.  of  the  common  motor  ocul. 
nci-ve.  Monthl.  Journ.  of  med.  Sc.  IQHZ— Brenner,  Petersburgh med.  Ztschr., 
XIL,  Hefts.  1867.— ffozgim,  L'elettroter.  nella  paralisi  degli  oculomotori.  Gazz. 
med.  it.  Lomb.  1868.— TT.  Erh,  z.  galv.  Behand.  von  Augen-  und  Ohrenleiden. 
Arch.  f.  Augen-  und  Ohrenheilk.  v.  Knapp  u.  Moos.  II.  1.  Driver, 
Behand.  ciniger  Augenleiden  mit  d.  const.  Strom.  il)id.  II.  2.  1873.— Consult 
also  the  text-books  on  Diseases  of  the  Eye  by  Arlt,  Stellway,  Schweiggcr, 
and  others. 


The  great  importance  of  paralyses  of  the  muscles  of  the  eye 


470  ERB. — DISEASES  OF  PERIPHERAL  CEREBRO-SPINAL  IfERVES. 

in  neuro-pathology  and  the  frequency  of  tlieir  occurrence,  eitlier 
alone  or  as  concomitant  symptoms  of  different  cerebral  and  spinal 
diseases,  oblige  us  to  give  a  brief  account  of  tlieir  pathogenesis, 
symptomatology,  and  treatment.  For  the  details  of  their  special 
diagnosis  we  must  refer  to  works  devoted  to  ophthalmology.  We 
shall  discuss  these  forms  of  disease  collectively,  since  they  pre- 
sent many  points  of  similarity,  and  can  only  be  distinguished 
from  one  another  by  their  symptoms. 

Etiology. — Paralyses  of  the  muscles  of  the  eye  are  of  very 
frequent  occurrence,  and  arise  from  very  different  causes.  Catch- 
ing cold  is  a  very  frequent  cause  (rheumatic  paralysis  of  the 
ocular  muscles),  and  seems  to  affect  chiefly  the  abducens  and 
the  oculo-motor  nerves,  of  which  occasionally  only  a  few 
branches  are  attacked ;  the  trochlearis  is  seldom  affected. 
Our  knowledge  of  the  real  nature  of  the  rheumatic  affec- 
tions of  the  nerves  supplying  the  muscles  of  the  ej^e  is  as  im- 
perfect as  that  of  other  rheumatic  paralyses,  and  we  cannot 
determine  with  any  degree  of  certainty  whether  its  seat  is  in  the 
orbit  or  at  the  basis  cranii,  as  the  symptomatological  data  are 
too  uncertain.  Struthers  found  in  one  case  of  paralysis  of  the 
oculo  motorius,  of  several  months'  duration,  and  probabl}^  of 
rheumatic  origin,  atrophy  and  sclerosis  of  the  nerves  at  the  base 
of  the  skull. 

Wounds  affecting  the  tissues  in  the  orbit  or  cranium  consti- 
tute the  next  most  common  and  important  cause  ;  thus  paralyses 
of  the  muscles  of  the  eye  have  frequently  been  seen  to  arise  from 
blows  on  the  eyes,  from  penetrating  wounds  made  with  a  sharp 
weapon  as  a  knife  or  needle,  from  a  blow  given  by  the  horn  of 
an  animal,  or  from  fractures  of  the  skull.  Mechanical  compres- 
sion of  the  nerves,  however  produced,  has  a  similar  effect,  and 
the  causes  leading  to  the  compression  ma}'-  either  be  situated 
in  the  orbit,  such  as  tumors,  aneurisms,  extravasations  of  blood, 
periostitis,  etc.,  or  at  the  base  of  the  cranium,  tumors,  menin- 
gitis, aneurisms,  syphilitic  affections,  etc.  Leber  noticed  atrophy 
and  flattening  of  both  nervi  abducentes,  where  they  accompany 
the  carotid  artery,  in  a  case  of  augmented  intra-cranial  pressure 
from  cerebral  tumor.  The  cases  which  originate  in  neuritis  may 
also  be  included  amongst  the  foregoing,  and  I  have  seen  several 
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that  resulted  from  erysipelas  wliicli  had  extended  into  the  orbit, 
and  others  from  acute  meningitis. 

Diseases  of  the  hrain  are  fery  frequently  accompanied  by 
paralyses  of  the  ocular  muscles.  This  occurs,  for  example,  in 
apoplex}'',  in  tumors,  and  other  local  affections,  especially  in  the 
pons  and  cerebral  peduncles,  in  the  vicinity  of  the  central  gan- 
glia, and  near  the  fourth  ventricle.  It  also  occurs  in  many 
forms  of  bulbar  paralysis  and  progressive  paralysis  of  the  cere- 
bral nerves. 

Affections  of  the  spinal  cord,  especially  tabes  dorsalis,  and 
allied  forms  of  disease,  are  not  unfrequently  accompanied  by 
paralyses  of  the  muscles  of  the  eye.  Pareses  of  the  oculo-mo- 
fcorius  and  abducens  occur  in  the  early  stages  of  tabes,  and  are  not 
unfrequent  in  its  later  stage  ;  they  possess  a  high  diagnostic  value, 
and  depend  for  the  most  part  on  anatomical  changes,  which  have 
extended  from  the  spinal  cord  to  the  corresponding  nerve  cen- 
tres and  the  nerves  themselves. 

A  cause  which  may  act  In  different  ways,  and  which,  on 
account  of  its  frequency,  is  deserving  of  sej^arate  mention,  is 
syphilis.  Paralyses  of  the  ocular  muscles  are,  indeed,  amongst 
the  commonest  nervous  symptoms  that  occur  in  the  later  stages 
of  syphilis,  and  may  be  occasioned  by  very  various  anatomical 
changes,  as  by  periostitis  and  exostoses  in  the  orbit  or  at  the 
base  of  the  skull,  or  by  gummata  at  various  points  in  the 
course  of  the  nerves  or  in  the  brain. 

Diphiheritis  must  also  be  mentioned,  since  it  is  a  relatively 
frequent  cause  of  paralysis  of  certain  branches  of  the  oculo-mo- 
torius  (paralysis  of  accommodation,  mydriasis).  Lastlj^,  ocular 
paralysis  is  not  unfrequently  observed  after  acute  diseases. 
Strong  impressions  of  light,  excessive  smoking,  the  abuse  of  alco- 
hol, and  similar  irregularities  are  known  to  constitute  causes  of 
the  affection. 

Symptomatology. —'XiYiQ  symptoms  of  ocular  paralysis  ha.ve, 
under  von  Graefe's  intelligent  direction,  been  investigated  with 
extraordinary  thoroughness,  and  the  corresponding  lesions  de- 
termined with  great  precision  by  the  aid  of  relatively  simple 
means ;  this  depends  upon  the  extreme  exactness  with  which 
the  associated  and  accommodative  action  of  the  ocular  muscles 
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takes  place  in  binocular  vision — which,  indeed,  without  such  exact- 
ness would  be  impossible.  The  slightest  disturbance  in  the  func- 
tion of  either  of  the  ocular  muscles  immediately  betrays  itself  by 
disturbance  of  the  vision — ^by  di{plopia  and  unsymmetrical  posi- 
tion of  the  globes — the  so-called  strabismus  paralytims.  By 
skilful  investigation  and  determination  of  the  double  images  (for 
which  purpose  colored  glasses  and  prisms  are  employed),  by  exact 
testing  practised  with  a  view  of  determining  the  monocular  and 
binocular  fixation  of  the  eye,  by  observation  of  the  mode  in 
which  the  head. is  held,  etc.,  the  affected  muscle  may  be  very 
exactly  determined  and  the  degree  of  its  functional  disturbance 
ascertained.  For  further  particulars  we  must  refer  to  von 
Graef e' s  works,  from  which  we  make  the  following  brief  abstract. 

Paralyses  of  the  muscles  of  the  eye  betray  themselves,  first,  by 
some  defect  of  the  absolute  mobility  of  the  eye  in  the  direction 
of  the  action  of  the  paralyzed  muscle.  This  defect  is  only  strik- 
ing when  the  paralysis  is  complete,  and  in  simple  paresis  the 
symptoms  may  be  very  slight,  since,  on  account  of  the  easy 
movement  of  the  globe,  the  power  required  for  its  rotation  is 
extremely  small.  As  a  rule,  the  defect  is  only  perceptible 
when  the  two  eyes  are  compared,  by  which  means  alone  can  it 
be  ascertained  with  certainty  whether  the  deficient  movement 
is,  or  is  not,  within  the  limits  of  health.  An  abnormal  mode  of 
movement  is  sometimes  associated  with  the  defect,  and  is  indi- 
cated by  a  spasmodic  or  jerking  contraction  of  the  paralyzed  mus- 
cles, or  by  concomitant  actions  of  other  muscles  leading  to  ab- 
normal rotation  of  the  globe,  etc. 

The  recognition  of  paralysis  of  the  muscles  of  the  eye  is  ren- 
dered more  certain  by  the  defect  of  its  relative  mobility ,  as 
comi^ared  with  the  associated  movements  of  the  other  ej^e. 
Since,  under  normal  conditions,  a  uniform  impulse  of  the  will 
acts,  always,  on  the  coincidently  active  muscles  of  both  sides, 
that  muscle,  which  is  suffering  from  diminished  functional  ac- 
tivity (paretic  or  paralytic),  lags  behind  the  opposite  healthy 
one  in  its  contraction  ;  the  extent  of  rotation  of  the  eye  is  more 
limited,  and  that  limitation  becomes  objectively  visible  as  a 
:  squint  or  strabismus,  which  makes  its  appearance  whenever  the 
'Contraction  of  the  weakened  muscles  is  requked  for  binocular 


PAEALYSES  OF  THE  MUSCLES  OF  THE  EYE. 


473 


vision.  The  immediate  functional  result  of  tins  relatively  smaller 
rotation  of  tlie  eye  on  the  affected  side  is  double  msioii—diiiilo- 
^j,/(^_which  is  the  pathognomonic  symptom  of  all  paralyses  of 
the  ocular  muscles. 

This  lagging  behind  of  the  globe,  and  consequent  separation 
of  the  double  images,  augments  in  proportion  as  the  object 
looked  at  approxunates  that  part  of  the  field  of  vision  which 
is  commanded  by  the  paralyzed  muscle ;  and  it  is  just  this  pro- 
gressite  increase  of  the  demotion  and  of  tJie  diplopia  towards 
the  side  of  the  paralyzed  muscle  which  distinguishes  it  from 
concomitant  strabismus.  In  order  to  make  use  of  diplopia, 
as  a  means  of  ascertaining  which  muscle  is  affected,  von  Graefe 
has  given  a  very  simple  rule,  namely  :  that  if  the  double  images 
occur  on  any  side  of  the  common  field  of  vision  (right,  left, 
upper  or  lower),  that  eye  is  affected  with  paralysis  in  which  the 
image  appears  most  advanced  towards  the  same  side,  this  eye 
having  more  or  less  lost  the  power  of  being  rotated  in  that 
dii'ection. 

For  example,  if  the  double  images  occur  on  the  left  side,  then  if  the  image  of  the 
left  eye  lies  towards  the  left,  (homonymous  diplopia),  this  eye  is  the  affected  one,  and 
the  muscle  which  should  turn  it  in  this  direction,  the  abducens,  is  that  which  is  par- 
alyzed. If  with  similar  position  of  the  object,  the  image  of  the  right  eye  is  directed 
more  to  the  left  (crossed  diplopia),  the  right  eye  is  affected,  and  the  force  which 
should  rotate  the  eye  to  the  left,  that  is  to  say,  the  rectus  intemus,  is  paralyzed. 
The  same  rule  holds  good,  mutatis  mutandis,  for  the  right  upper  and  lower  segments 
of  the  field  of  vision. 

Homonymous  and  crossed  double  images  thus  occur,  for 
which  the  rule  holds  good  that,  in  pathological  conmrgence 
of  the  visual  axis,  homonymous,  in  pathological  divergence, 
decussated  double  images  are  perceived. 

In  many  cases  a  so-called  overlapping  or  confused  double 
vision  may  be  observed,  in  which  the  patient  only  complains  of 
indistinct  vision  or  is  only  incommoded  in  certain  parts  of  the 
field  of  vision;  this  condition  is  characterized  by  the  vision  be- 
ing perfectly  good  with  each  eye  alone.  The  double  images  can 
usually  be  rendered  very  apparent  by  the  use  of  colored  glasses 
with  direction  of  the  attention  to  them. 
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Tlie  secondary  demation  of  tlie  sound  eye  is  very  characteris- 
tic, and  constitutes  a  valuable  aid  to  tlie  diagnosis  of  slight  pare- 
ses.  It  occurs  when  the  sound  eye  is  covered  with  the  hand,  and 
the  affected  eye  is  chiefly  or  exclusively  used  for  fixing  the 
object.  If  the  fixed  object  be  moved  in  the  direction  of  the 
action  of  the  paralyzed  muscle,  this  muscle  will  have  to  make 
progressively  increasing  efforts  to  preserve  the  fixation.  The 
same  efforts  will,  however,  in  accordance  with  the  law  of  associa- 
tion, be  made  by  the  muscles  of  the  sound  side,  and  the  healthy 
eye  is  thus  thrown  into  a  state  of  deviation  much  greater  in  degree 
than  that  of  the  affected  eye  when  the  sound  one  is  used  for 
fixation.  This  is  owing  to  the  circumstance  that,  in  the  former 
case,  much  stronger  nervous  efforts  are  made  to  which  the  healthy 
eye  responds.  Thus,  for  example,  in  paralysis  of  the  rectus  exter- 
nus,  if  some  object  is  held  to  the  outer  side  of  the  affected  eye, 
a  strong  secondary  deviation,  inwards,  is  produced  in  the  sound 
eye  by  the  action  of  the  associated  rectus  internus,  and  so  cor- 
respondingly in  paralysis  of  every  other  muscle.  It  is  charac- 
teristic of  this  secondary  deviation  that  it  is  greater  than  the 
primary  deviation  of  the  paralyized  eye  (always  oppositely 
directed),  and  that  it  increases  in  proportion  to  the  resistance  to 
the  innervation  of  the  affected  muscle  ;  it  thus  forms  to  some 
extent  a  measure  of  the  amount  of  this  disturbance  of  innervation. 
The  fact  that  it  is  greater  than  the  primary  deviation  is  of  great 
value  in  the  diagnosis  of  very  slight  and  scarcely  perceptible 
disturbances  of  the  affected  eye,  particularly  in  those  muscles 
that  exhibit  when  paralyzed  so  small  a  deviation  as  the  obliquus 
superior.  The  greater  amount  of  the  secondary  deviation  may 
here  greatly  facilitate  the  diagnosis. 

A  symptom  that  is  very  annoying  to  the  patient  is  the  false 
projection  of  the  field  of  msion.  In  consequence  of  the  increased 
muscular  effort  that  is  made  with  the  affected  eye,  the  amount  of 
rotation  effected  is  over-estimated,  and  consequently  an  erroneous 
judgment  is  formed  of  external  objects.  The  field  of  vision  is  dis- 
placed in  the  direction  of  the  action  of  the  paralyzed  muscle  :  in 
paralysis  of  the  abducens,  for  example,  towards  the  outer  side 
and  in  paralysis  of  the  rectus  inferior,  downwards.  If,  in  paral- 
ysis of  the  abducens,  the  patient  grasps  quickly  at  an  object  held 
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before  liim  in  an  appropriate  direction,  lie  will  miss  it  by  going 
too  far  to  the  outer  side. 

This  symptom  is  particularly  noticeable  when  several  muscles 
are  coincidently  affected,  and  when  the  patient  is  obliged,  as  in 
certain  occupations,  frequently  to  change  the  field  of  vision  alter- 
nately in  opposite  directions,  as  in  walking.  The  false  positions 
of  the  field  of  vision  and  the  apparent  movements  of  the  objects 
produce  a  feeling  of  great  insecurity,  and  tlie  giddiness  which  is 
so  frequent  and  characteristic  a  symptom  of  paralysis  of  the 
ocular  muscles.  This  occurs  especially  when  the  paralyzed  eye 
is  alone  used,  and  is  not  to  be  confounded  with  the  unpleasant 
feeling  which  the  perception  of  double  images  occasions  in  binoc- 
ular vision  ;  the  latter  sensation  may  sometimes  rise  to  actual 
pain,  caused  by  the  abnormal  efforts  at  contraction  that  are 
made  to  avoid  the  double  vision.  The  pain  occurs,  therefore, 
principally  when  objects  are  looked  at  in  certain  directions. 

Some  of  these  troublesome  symptoms  may  be  avoided  by  the 
patient:  first,  by  covering  tlie  affected  eye,  so  as  to  prevent  its  use 
and  to  escape  the  unpleasant  sensation  of  double  images  ;  and, 
secondly,  by  liolding  tlie  liead  in  a  peculiar  position,  so  that 
that  part  of  the  field  of  vision  only  is  used  in  which  no  double 
images  occur.  These  positions  of  the  head  are  very  character- 
istic, since  they  differ  in  accordance  with  the  different  muscles 
that  are  paralyzed.  The  head  is  then  generally  kept  rigidly  in 
the  same  position. 

A  similar  advantage  can  be  obtained  in  certain  minor  pareses, 
particularly  of  the  muscles  effecting  horizontal  rotation,  by  the 
possibility  of  effecting  fusion  of  double  images.  This  only 
exists  to  a  certain  small  extent,  though  varying  in  particular 
cases,  but  may  entirely  conceal  the  existence  of  diplopia.  This 
may,  however,  generally  be  demonstrated  by  examination  with 
proper  prismatic  glasses  refracting  upwards  or  downwards.  So, 
too,  by  examination  with  proper  prisms,  the  power  that  exists 
of  combining  more  or  less  widely-separated  double  images  may 
be  ascertained.  This  may  prove  of  importance  in  the  diagnosis 
of  the  seat  of  the  paralysis. 

Of  scarcely  less  importance  is,  lastly,  the  secondary  contrac- 
ture of  the  antagonistic  muscles,  so  common  in  many  paralyses  of 
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the  eye.  This  occurs  in  different  cases  in  very  different  degrees  of 
intensity,  partly  owing  to  the  unilateral  function  of  these  mus- 
cles, partly  to  the  loss  of  the  opposition  formerly  offered  by  the 
paralyzed  muscle,  and  the  consequent  gradual  trophic  shorten- 
ing, and  partly  also,  in  many  instances,  to  active  irritation.  It 
is  obvious  that  this  condition  increases  the  extent  of  deviation, 
augments  the  distance  of  the  double  images  from  one  another, 
and  extends  the  limits  of  diplopia  more  and  more  over  the  region 
of  the  originally  paralyzed  muscle  towards  the  opposite  side. 
The  diplopia  caused  by  the  contracture  remains,  however,  about 
the  same  on  the  side  of  the  contracted  muscle,  whilst  it  pro- 
gressively increases  on  the  side  of  the  paralyzed  muscle. 


After  these  general  observations,  the  special  symptoms  of 
the  different  paralyses  of  the  ocular  muscles  may  be  rather 
briefly  given. 

1.  Paralysis  of  the  oculo-motorius.  —  This  nerve  innervates 
the  levator  palpebrge  superioris,  the  rectus  superior,  the  rectus 
internus,  the  rectus  inferior,  the  obliquus  inferior,  the  musculus 
sphincter  iridis,  and  the  musculus  accommodatorius. 

Complete  paralysis  of  the  oculo-motor  ius^  and,  consequently, 
of  the  above-named  muscles,  presents  a  very  characteristic  ap- 
pearance. The  upper  eyelid  hangs  motionless,  reaching  to  the 
lower  border  of  the  cornea,  and  cannot  be  raised  (ptosis).  The 
eye  is  almost  completely  motionless,  yet  when  at  rest  is  still  tol- 
erably straight,  providing  no  secondary  contractures  have  taken 
place  in  the  unaffected  muscles  (rectus  externus  and  obliquus 
superior).  The  movements  inwards,  upwards,  and  directly 
downwards  are  completely  abolished ;  on  the  other  hand,  rota- 
tion outwards  is  preserved.  No  movements  can  be  made  either 
upwards  and  outwards,  upwards  and  inwards,  or  downwards 
and  inwards,  but  the  eye  can  still  be  rotated  downwards  and 
outwards.  Every  effort  to  move  the  eye  causes  it  to  rotate 
downwards  and  outwards,  owing  to  the  action  of  the  external 
rectus  and  superior  oblique,  and  it  gradually  becomes  fixed 
in  this  position  by  the  contracture  of  these  muscles.    The  pupil 


PARALYSES  OF  THE  MUSCLES  OF  THE  EYE.  477 

is  dilated  and  iminovable,  and  the  power  of  accommodation  is 
greatly  diminished.  Fixation  is  only  possible  in  a  downward 
and  outward  direction;  double  images  appear  in  almost  the 
whole  field  of  vision.  Secondary  deviation  of  the  healthy  eye 
takes  place  in  all  directions,  with  the  exception  of  that  towards 
the  affected  eye.  The  eye  is  frequently  slightly  protruded,  pro- 
ducing the  so-called  exophthalmus  paralyticus,  because  almost 
all  the  straight  muscles  of  the  eye  are  paralyzed.  The  acute- 
ness  of  vision  may,  however,  be  perfectly  normal.  False  projec- 
tion of  the  field  of  vision  occurs  in  every  du'ection  towards  which 
futile  efforts  of  fixation  are  made.  Hence,  the  feeling  of  giddiness 
is  very  strongly  marked  and  annoying,  if,  indeed,  vision  be  not 
altogether  prevented  by  the  ptosis.  The  eye  is  generally  kept 
closed  intentionally  by  the  patient.  The  position  of  the  head  is 
also  a  very  oblique  one,  being  turned  backwards  and  towards  the 
healthy  side,  if  this  be  not  rendered  superfluous  by  the  occur- 
rence of  ptosis. 

Partial  paralysis  of  the  oculo-motorius  may  either  affect  a 
single  muscle  or  several  muscles. 

Paralysis  of  the  levator  palpedrce  superioris — Ptosis. — 
This  form  of  paralysis  may  be  quite  isolated,  as  when  it  arises 
from  injuries,  or  even  spontaneously ;  it  is  frequently  associ- 
ated with  paralyses  of  the  superior  rectus,  which  is  also  sup- 
plied by  the  superior  branch  of  the  oculo-motor  nerve ;  the 
upper  lid  hangs  motionless  ;  the  fissure  of  the  lids  is  greatly 
narrowed ;  and  even  when  the  eye  is  directed  upwards,  the  lid 
is  not  raised ;  it  is  only  very  slightly  elevated  when  the  healthy 
eye  is  closed  and  the  other  is  directed  upwards  ;  the  auxiliary 
contraction  and  influence  of  the  frontal  muscle  is  very  charac- 
teristic, causing  elevation  of  the  eyebrows  and  deep  wrinkles 
across  the  forehead.  As  improvement  takes  place,  the  lid  grad- 
ually rises  higher  and  higher. 

Paralysis  of  the  rectus  stoperior.—Tlie  power  of  turning  the 
eye  upwards  is  impaired,  so  that  the  line  of  vision  is  either 
not  at  all  or  but  slightly  raised  above  the  horizontal  plane  ; 
deviation  downwards  occurs,  the  visual  axis  being  directed  more 
downwards  than  in  the  sound  eye— strabismus  deorsum  ver- 
gens ;  the  cornea  diverges  a  little  outwards  from  the  action  of 
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the  obliquus  inferior.  The  double  images  are  superimposed 
vertically  and  slightly  decussate,  that  of  the  paralyzed  eye 
being  the  higher  of  the  two,  and  the  vertical  distance  between 
them  increasing  with  the  elevation  of  the  point  of  fixation.  They 
disappear  at  the  horizontal  line  (providing  there  is  no  contracture 
of  the  inferior  rectus).  Objects  in  the  lower  half  of  the  field  of 
vision  are  seen  single.  Secondary  deviation  of  the  healthy  eye 
takes  place  upwards  and  somewhat  outwards.  The  field  of  vis- 
ion of  the  affected  eye  is  projected  upwards,  and  the  head  is 
depressed  in  order  to  avoid  the  double  images.  A  feeling  of  gid- 
diness rarely  occurs,  and  indeed  is  only  felt  on  climbing  a  steep 
staircase  or  a  ladder.  When  secondary  antagonistic  shorten- 
ing takes  place,  the  double  images  extend  towards  the  lower 
part  of  the  field  of  vision,  though  only  to  a  less  extent.  This 
paralysis  may  also  be  isolated  ;  it  is,  however,  frequently  asso- 
ciated with  ptosis. 

In  paralysis  of  the  rectus  internus  there  is  impairment  of 
the  power  of  rotating  the  globe  inwards,  and,  when  the  paralj^sis 
is  complete,  no  movement  can  be  effected  beyond  the  vertical 
line  ;  there  is  deviation  of  the  eye  outwards,  and  the  axis  of  the 
eje  is  inclined  outwards — strabismus  divergens.  The  double 
images  are  side  by  side  and  crossed,  the  image  of  the  diseased 
eye  being  on  the  healthy  side.  The  lateral  distance  between  the 
images  increases  with  the  movement  of  the  object  towards  the 
sound  side  ;  objects  appear  single  in  the  outer  half  of  the  field 
of  vision,  providing  no  antagonistic  contractures  be  present. 
There  is  secondary  deviation  of  the  sound  eye  outwards.  The 
field  of  vision  of  the  affected  eye  is  projected  inwards,  the  head 
is  turned  towards  the  healthy  side.  When  antagonistic  contrac- 
ture has  taken  place,  the  diplopia  extends  into  the  outer  half  of 
the  field  of  vision ;  the  distance  of  the  double  images  becomes 
greater,  but  remains  stationary  externally,  and  increases  progres- 
sively towards  the  inner  side. 

Paralysis  of  tlie  rectus  inferior. — Tlie  symptoms  are  here 
exactly  the  inverse  of  those  observed  in  paralysis  of  the  rectus 
superior.  The  mobility  of  the  eye  downwards  is  impaired,  the 
globe  remains  at  a  higher  level,  the  visual  axis  deviates  upAvards — 
strabismus  sursum  vergens  ;  the  cornea  is  also  turned  a  little 
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outward,  owing  to  tlie  action  of  the  obliquus  superior;  the 
double  images  are  vertical,  slightly  oblique,  and  crossed,  the 
image  of  the  affected  eye  being  lowest.  Objects  appear  single  in 
the  upper  part  of  the  field  of  vision.  There  is  secondary  devia- 
tion of  the  sound  eye  downwards  and  somewhat  outwards  ;  the 
head  is  inclined  forwards;  the  feeling  of  giddiness  is  very 
marked.  This  form  of  paralysis  is  particularly  troublesome 
whenever  the  line  of  vision  is  lowered,  as  in  walking,  in  all  kinds 
of  handiwork,  climbing  stairs,  etc.  When  secondary  contracture 
of  the  rectus  superior  occurs,  the  corresponding  symptoms  are 
produced. 

Paralysis  of  the  obliquus  inferior.— The  defective  mobility 
of  the  eye  is  not  here  very  readily  perceptible,  but  becomes 
most  obvious  in  the  upper  and  inner  angle  of  the  field  of  vision  ; 
it  is  often  more  easily  recognized  by  the  secondary  deviation 
upwards  and  somewhat  outwards  of  the  healthy  eye.  Devia- 
tion of  the  affected  eye  occurs  to  some  extent  downwards  and 
inwards ;  double  images  are  chiefly  observed  in  the  upper  half 
of  the  field  of  vision,  standing  not  quite  vertically  to  one 
another,  and  being  homonymous  and  somewhat  oblique.  Their 
vertical  distance  increases  as  the  object  is  moved  inwards,  and 
their  inclination  to  one  another  augments  with  rotation  outwards. 
There  is  a  false  projection  of  the  field  of  vision  upwards,  or 
somewhat  outwards  and  upwards,  on  fixation  on  the  median 
plane  ;  the  head  is  thrown  backwards  and  the  chin  turned  a  little 
towards  the  healthy  side,  so  that  the  lower  and  outward  segment 
of  the  field  of  vision  is  chiefly  brought  into  use.  When  second- 
ary shortening  of  the  obliquus  superior  has  taken  place,  the 
double  images  extend  into  the  lower  half  of  the  field  of  vision. 

If  several  of  these  muscles,  as  not  unfrequently  occurs,  are 
coincidently  paralyzed,  the  symptoms  are  combined  and  may 
become  very  complicated  and  difficult  to  decipher.  The  details 
of  the  diagnosis  cannot  here  be  considered. 

Paralysis  of  the  sphincter  iridis. — Mydriasis  'paralytica. — 
In  this  affection  the  pupil  is  in  a  medium  state  of  dilatation, 
and  is  nearly  or  completely  motionless  when  subjected  to  the 
stimulus  of  light ;  it  contracts  also  very  little,  or  not  at  all, 
when  the  eyes  are  strongly  converged,  or  when  efforts  of  ac- 
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commodation  are  made  ;  it  may  be  still  further  dilated  by  atro- 
pine. Vision  is  rendered  indistinct,  in  consequence  of  circles  of 
dispersion ;  bright  light  is  intensely  disagreeable ;  the  power  of 
accommodation  is  often  diminished,  but  may  be  completely  pre- 
served. 

Paralysis  of  the  musculus  accommodatorius  (ciliary  muscle). 
— This  affection  may  occur  quite  independently,  but  is  often 
also  complicated  with  mydriasis  ;  in  this  form  of  paralysis  the 
focal  distance  is  increased  ;  the  patient  hnds  himself  inca- 
pable of  focusing  near  objects,  or  of  reading  small  print ;  h6 
hence  often  forms  an  incorrect  estimate  of  the  size  and  distance 
of  objects.  Paralysis  of  accommodation  is  one  of  the  most 
common  symptoms  of  diphtheritic  paralysis  ;  it  may  also  accom- 
pany any  other  paralysis  of  the  third  nerve. 

2.  Paralysis  of  the  trochlearis  nerve. — One  muscle  alone, 
the  superior  oblique,  is  here  rendered  functionally  inactive. 
This  paralysis  is  not  easily  recognized,  because  the  fourth  nerve 
is  almost  always  associated  in  its  action  with  other  muscles,  and 
its  function  can  be  in  part  performed  vicariously.  There  is 
usually  only  very  slight  defect  of  the  motility  of  the  eye  ;  what 
there  is,  occurs  chiefly  in  the  inner  and  lower  angle  of  the  field 
of  vision ;  there  is  deviation  of  the  eye  inwards  and  upwards 
on  lowering  the  object,  and  simply  upwards  when  it  is  turned 
far  towards  the  healthy  side.  Double  images  appear  in  the 
lower  half  of  the  field  of  vision,  on  the  inner  side  (rising  some- 
what above  the  horizontal  level,  and  on  the  outer  side  falling 
somewhat  below  it),  vertically  superimposed,  homonymous,  and 
somewhat  oblique,  their  distance  increasing  towards  the  healthy 
side.  The  secondary  deviation  is  usually  directed  straight  down- 
wards, and  is  very  well  marked  ;  there  is  false  projection  of  the 
field  of  vision,  downwards  and  a  little  outwards  ;  the  feeling  of 
giddiness  is  often  very  well  marked ;  the  head  is  inclined 
forwards,  and  turned  towards  the  healthy  side  (the  affected  eye 
being  rotated  towards  the  chin),  so  that  objects  are  brought  into 
the  upper  and  outer  quadrant  of  the  field  of  vision. 

When  antagonistic  shortening  of  the  inferior  oblique  exists, 
the  deviation  and  diplopia  extend  more  and  more  into  the  upper 
half  of  the  field  of  vision.    Paralysis  of  the  trochlearis  often 
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occurs  as  an  isolated  affection  in  sypliilis,  from  injury,  and 
rarely  from  exposure  to  cold. 

3.  Paralysis  of  the  ner'GUS  abducens.—ln  tins  case  also  one 
muscle  alone,  the  rectus  externus,  is  paralyzed;  tlie  symp- 
toms are  not  complex.  There  is  defect  of  the  absolute  mobility 
of  the  eye  outwards,  so  that  the  globe  cannot  be  rotated  outwards 
beyond  the  middle  line,  or,  if  at  all,  only  by  a  great  effort,  which 
is  accompanied  with  spasmodic  tremulous  movements,  and  even 
this  is  impossible  when  secondary  contracture  has  taken  place. 
There  is  deviation  of  the  eye  inwards,  or  strabismus  convergens  ; 
the  patient  experiences  diplopia  in  the  external  half  of  the  field  of 
vision ;  the  double  images  are  lateral  and  homonymous,  and  their 
distance  increases  as  the  object  is  moved  outwards.  Secondary 
deviation  occurs  towards  the  inner  side,  and  is  very  Avell  marked  ; 
the  head  is  turned  towards  the.  affected  side  ;  there  is  false  pro- 
jection of  the  field  of  vision  towards  the  outer  side  ;  the  feeling  of 
giddiness  is  moderate,  and  is  especially  experienced  when  the 
affected  eye  alone  is  employed  during  rapid  movements.  When 
secondary  shortening  occurs,  the  double  images  extend  inwards, 
and  often  affect  the  whole  field  of  vision. 

Paralysis  of  the  sixth  nerve  is  very  often  an  isolated  affection, 
especially  when  due  to  rheumatism.  It  is  the  commonest  rheu- 
matic paralysis  of  the  ocular  muscles. 

It  is  sometimes  bilateral,  as  in  tabes  dorsalis,  or  as  occurs 
after  acute  cerebral  meningitis. 

The  course  of  the  different  paralyses  of  the  ocular  muscles 
varies  exceedingly,  according  to  the  pathological  condition  to 
which  they  owe  their  origin. 

The  paralysis  sometimes  supervenes  quite  suddenly,  appear- 
ing in  the  course  of  a  night,  as,  for  example,  in  the  rheumatic  and 
apoplectic  forms.  In  other  instances  it  develops  slowly  and 
gradually,  and  with  considerable  fluctuations,  as  when  associated 
with  syphilis,  neuritis,  and  chronic  disease  of  the  central  nerv- 
ous system.  The  patient  experiences,  in  the  first  instance,  a  cer- 
tain amount  of  discomfort  in  looking  at  objects,  especially  in 
certain  directions,  and  this  gradually  or  suddenly  manifests 
itself  as  distinct  double  vision.  The  degree  of  interference,  witli 
all  kinds  of  work,  varies  according  to  the  different  muscles 
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affected,  but  tlie  patient  almost  always  complains  of  more  or 
less  considerable  disturbance  of  liis  vision.  When  the  paresis  has 
reached  a  certain  height,  or  has  even  increased  to  complete  para- 
lysis, it  may  remain  stationary  for  a  variable  period  ;  sooner  or 
later,  however,  secondary  contractures  occur,  which  render  the 
symptoms  more  marked,  and  may  considerably  retard  recovery. 
Great  variations  are  often  observed  in  the  amount  of  the  disturb- 
ance, especially  in  those  cases  in  which  paresis  is  caused  by  cen- 
tral disease,  as  in  tabes.  The  double  vision  in  such  cases  fre- 
quently disappears  for  weeks,  and  then  recurs.  If  improvement 
takes  place,  the  absolute  mobility  of  the  eye  usually  first  begins 
to  be  restored,  the  diplopia  remaining  for  some  time  longer;  the 
double  images  then  gradually  approximate,  or  only  become 
visible  at  the  limits  of  the  field  of  vision,  and  ultimatel}^  entirely 
vanish  ;  and  with  their  disapjoearance  the  disturbances  of  vision, 
the  feeling  of  giddiness,  and  the  abnormal  position  of  the  head, 
pass  away.  The  secondary  contractures  remain  the  longest.  In 
incurable  cases  the  deviation  of  the  eye  is  persistent,  since  it  is 
caused  by  the  contraction  of  the  antagonistic  muscles,  and 
permanent  strabismus  results. 

The  duration  of  paralysis  of  the  ocular  muscles  is  also  very 
variable,  depending  greatly  on  the  causes.  Rheumatic  paralyses 
are  usually  of  short  duration,  lasting  only  for  a  few  weeks,  rarely 
longer.  I  have  several  times  observed  rheumatic  paralj^sis  of 
the  sixth  nerve  recover  under  galvanic  treatment  in  less  than 
three  weeks.  Syphilitic  paralysis  may  last  for  months  or  years, 
and  yet  at  length  recover.  In  many  central  paralyses,  which 
also  exhibit  great  fluctuations,  the  same  thing  occurs.  Incur- 
able cases  are  of  course  of  unlimited  duration. 

Diagnosis. — In  forming  the  diagnosis  the  particular  muscles 
and  nerms  that  are  attacked  must  first  be  ascertained,  and  the 
principal  points  on  which  reliance  can  be  placed  for  this  pur- 
pose are  contained  in  the  above-given  account  of  the  symptoms. 
Complicated  cases,  however,  sometimes  occur,  in  which  several 
muscles  or  both  eyes  are  afi'ected,  and  which  are  therefore  ex- 
tremely difficult  to  diagnosticate.  On  these  points  we  must 
refer  to  the  elaborate  work  of  A.  von  Graefe,  and  other  special 
treatises. 
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Secondly,  it  is  important  to  discover  tJie  nature  of  the 'pri- 
mary lesion^  though  this  is  not  always  an  easy  task ;  the  deter- 
mination must  be  founded  on  general  j)athological  principles, 
regard  being  paid  to  the  causes,  the  course  of  preceding  diseases, 
the  accompanying  symptoms,  and  other  points. 

The  diagnosis  of  the  locality  of  the  disease  is  often  much 
more  difficult.  It  must  first  be  determined  whether  the  paraly- 
sis is  of  centric  or  of  peripheral  origin.  This  is  only  easily 
accomplished  when  the  injurious  influences  are  accurately 
known,  or  when  other  symptoms  are  present  which  facilitate  the 
localization  of  the  affection,  such  as  cerebral  symptoms,  vertigo, 
sensory  disturbances,  hemiplegia,  si^inal  symptoms,  etc.,  or  when 
there  are  symptoms  of  some  disease  in  the  orbit  or  at  the  base 
of  the  cranium,  etc.  Where  such  S3aTiptoms  are  absent,  and  par- 
ticularly in  isolated  paralyses,  we  must  be  content  with  more  or 
less  probability.  Unfortunately,  electric  treatment  does  not 
here  possess  any  diagnostic  value,  because  we  at  present  possess 
no  means  of  stimulating  with  certainty  and  without  danger 
the  several  ocular  muscles  and  their  nerves.  In  this  respect  the 
following  points  may  be  attended  to :  When  the  seat  of  the  dis- 
ease is  peripheral  the  paralysis  is  more  often  complete  than 
when  it  is  central ;  in  peripheral  paralyses  the  extent  of  fusion  is 
generally  greater  than  in  central  paralyses.  The  occurrence  of 
galvanic  hyper£esthesia  of  the  portio  mollis  is  in  favor  of  a 
central  origin. 

When  it  is  probable  that  the  seat  of  the  lesion  is  peripheral, 
it  is  further  necessary  to  determine  at  what  point  in  its  course 
the  nerve  is  affected,  whether  the  lesion  is  at  the  base  of  the 
brain  or  in  the  orbit.  The  existence  of  symptoms  resulting 
from  the  affection  of  other  nerves  either  of  the  brain  or  of  the 
orbit,  and  the  etiology  of  the  disease,  often  afford  aid  in  the 
diagnosis.  In  paralysis  of  the  third  pair,  the  circumstance  that 
particular  branches  are  affected,  the  implication  or  otherwise  of 
the  pupil  and  of  the  power  of  accommodation,  may  all  prove  of 
importance  in  determining  the  exact  seat  of  the  disease. 

But  even  where  the  seat  of  the  lesion  has  been  ascertained  to 
be  central,  it  may  still  have  very  various  positioiis,  Avhich  must 
be  deduced  from  the  general  rules  of  diagnosis  for  cerebral  dis- 


484  ERB. — DISEASES  OF  PEKIPIIERAL  CEREBRO-SPIITAL  NERVES. 

eases ;  on  this  point  the  occurrence  of  facial  paralysis  or  hemi- 
plegia on  the  same  or  on  the  opposite  side,  the  existence  of 
aphasia,  and  the  evidence  of  bulbar  paralysis  or  of  some  spinal 
affection,  supply  the  necessary  information.  We  can  here  only 
briefly  refer  to  them. 

The  prognosis  depends  essentially  upon  the  causes  of  the 
disease.  It  is  almost  invariably  favorable  in  rheumatic  cases, 
though  even  here  recovery  sometimes  takes  place  with  difficulty 
or  not  at  all.  Traumatic  paralysis  of  the  ocular  muscles  also 
usually  pursues  a  favorable  course.^  In  paralysis  from  compres- 
sion the  prognosis  must  rest  on  the  nature  of  the  compressing 
cause.  Only  a  doubtful  prognosis  can  be  given  in  syphilitic 
cases,  since  many  of  them  do  not  yield  to  the  appropriate  anti- 
syphilitic  treatment.  Paralyses,  consecutive  to  diphtheria,  al- 
most always  recover,  whilst,  on  the  contrary,  those  that  are  of 
centric  origin  are  doubtful,  and  the  prognosis  must  depend  on  the 
nature  of  the  primary  lesion.  It  is  to  be  noted,  however,  that  in 
incurable  affections  of  the  central  organs,  the  prognosis  of  the 
accompanying  paralysis  of  the  ocular  muscles  may  be  relatively 
favorable,  as  occurs  in  tabes  and  in  cerebral  apoplexies. 

Lastly,  it  may  be  observed  that  the  prognosis  of  complete 
paralysis,  which  has  lasted  for  some  time,  is  much  more  un- 
favorable than  that  of  incomplete  paralysis  of  much  longer  dura- 
tion. The  prognosis  is  less  favorable  when  in  the  course  of 
treatment  the  absolute  extent  of  excursion  increases  more 
quickly  than  the  approximation  of  the  double  images;  such 
cases  heal  slowly.  It  is  favorable  when  a  distinct  and  instan- 
taneous improyement  is  effected  by  galvanic  treatment. 

Treatment. — It  is  unnecessary  here  to  enter  into  any  details 
in  regard  to  the  fulfilment  of  the  causal  indications,  and  it  will 
be  sufficient  to  remind  the  reader  of  the  treatment  that  may  be 
required  for  injuries,  for  rheumatic  affections  (such  as  warmth, 
diaphoresis,  vesicants,  iodide  of  potassium,  etc). ,  for  syphilis,  for 
affections  of  the  central  nervous  sj^stem,  and  especially  for  tabes 
and  the  like. 

Amongst  the  direct  remedies,  the  most  important  is  electri- 
city, which  must  be  employed  in  accordance  Avith  the  general 
principles  that  have  already  been  given  in  detail.    The  mode  of 
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application  must  in  many  cases  liave  reference  not  only  to  its 
direct  anti-paralytic  action,  but  to  the  fulfilment  of  tlie  causal 
indications.  Galvanic  treatment  is  preferable  to  faradic,  be- 
cause, on  well-known  physical  grounds,  it  is  more  certain  that 
the  necessary  amount  of  the  current  reaches  the  deeper  lying 
tissues. 

Metliod  of  galvanization.— T\\Q  stabile  application  of  the 
current  should  be  made  in  alternating  directions,  according  to 
the  position  of  the  lesion — whether  in  the  orbit,  or  in  the  middle 
or  posterior  fossa  of  the  skull— either  transversely  through  the 
temples  or  through  the  mastoid  processes,  by  placing  the  electrodes 
in  front  of  each  ear,  ultimately,  also,  longitudinally  from  the 
eye  to  the  neck.  The  galvanization  of  the  cervical  sympathetic 
of  the  same  side,  appears,  in  some  instances,  to  be  serviceable 
(Benedict).  In  order  to  act  directly  on  the  paralyzed  muscles,  it 
is  advisable  to  applj'-  the  anode  to  the  neck,  and  to  make  the 
cathode  glide  over  the  closed  eyelids,  especially  over  those  points 
which  correspond  to  the  paralyzed  muscles.  The  currents  used 
should  not  be  stronger  than  may  be  sufficient  to  produce  distinct 
contractions  of  the  facial  muscles  when  the  face  is  stroked  with 
the  cathode.  The  application  of  the  current  should  be  of  short 
duration,  not  exceeding  two  or  three  minutes,  for  example,  and 
care  should  be  taken  to  avoid  too  strong  or  sudden  variations  in 
the  strength  of  the  current  (by  interruptions  or  reversals).  The 
results  obtained  by  galvanic  treatment  are  in  many  cases  ex- 
tremely favorable;  generally  a  distinct  and  instantaneous  im- 
provement is  exhibited,  as  shown  b}^  the  increase  of  the  absolute 
mobility  of  the  eye  and  the  approximation  of  the  double  images. 
The  amount  and  duration  of  this  improvement  determines  the 
(|uicker  or  slower  rapidity  with  which  recovery  will  take  place. 
Much  patience  is  often  necessary  in  pursuing  galvanic  treatment, 
and  many  cases  require  to  be  galvanized  for  months  before 
improvement  occurs. 

Methods  of  faradization— mode  of  appljnng  electri- 
city may  be  effected  by  means  of  direct  faradic  stimulation  in 
tlic  vicinity  of  the  attachments  of  the  affected  muscles,  either 
through  the  closed  lids  by  means  of  a  small  sponge  electrode,  or 
through  the  conjunctiva  by  means  of  a  line  brush  acting  as  an 
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electrode.  Tlie  iris,  Avlien  affected  witli  mydriasis,  lias  also 
been  directly  treated  tlirougli  the  sclerotic  by  small  electrodes  ; 
tliis,  however,  is  a  painful  proceeding.  The  current  must 
not  be  too  strong,  nor  applied  for  too  long  a  period.  Good 
results  are  unquestionably  obtained  in  many  cases  from  faradi- 
zation. 

Little  remains  to  be  said  in  regard  to  the  action  of  other 
remedies  ;  it  has  been  empirically  discovered  that  iodide  of 
potassium  is  of  great  utility  in  many  cases  of  unknown  origin. 
Subcutaneous  injections  of  strychnia  deserve  mention ;  and  the 
calabar  bean  may  be  of  use  in  cases  of  mydriasis.  All  these 
remedies  may  be  employed  coincidently  with  electricity. 

It  is  very  advantageous,  especially  in  the  slight  forms  of  pare- 
sis, and  in  the  final  stages  of  paralysis,  to  adopt  an  appropriate 
system  of  gymnastics  for  the  ocular  muscles,  partly  by  means  of 
prisms,  which  aid  in  effecting  fusion  of  the  double  images,  and 
partly  by  regular  exercises  with  objects,  which  should  be  slowly 
moved  from  the  region  of  single  vision  towards  the  side  of  the 
double  images,  the  patient  endeavoring  to  preserve  single  vision 
as  long  as  possible.  In  cases  of  mydriasis,  strong  closure  of  the 
eyelids  having  been  observed  to  be  associated  with  contrac- 
tion of  thepupil,  the  so-called  "compressing  exercises"  (Kneif- 
iibungen)  have  been  recommended  as  advantageous.  Very 
similar  in  their  action  are  the  accommodation  exercises  for  short 
distances,  in  cases  where  there  is  strong  convergence  of  the  visual 
axis. 

For  the  removal  of  the  visual  disturbances,  caused  by  the 
double  images,  ]prismatic  glasses  can  rarely  be  employed,  since 
the  distance  of  the  double  images  from  one  another  is  variable  ; 
and  the  prisms  requisite  for  compensation  are,  for  the  most 
part,  incapable  of  being  used  as  glasses.  Such  prisms  can  only 
be  employed  in  cases  of  slight  paretic  deviation,  and  are  then  a 
great  help  to  the  patient. 

Operative  procedures,  such  as  setting  back  and  bringing  for- 
ward the  muscles,  can  only  be  adopted  when  all  possibility  of 
recovery,  or  even  improvement,  is  excluded  ;  the  operations  above 
named  must  then  be  conducted  according  to  the  indications 
afforded  b}^  ophthalmology.    As  a  jDalliative  remedy  for  the  dis- 
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comfort  arising  from  double  images,  a  pair  of  spectacles,  witli 
one  dull  glass,  may  be  worn  before  the  eye. 

b.  Paralysis  in  the  Region  of  Distribution  of  the  Motor  Por- 
tion of  the  Trigeminus— Paralysis  of  the  Muscles  of  Mas- 
tication—Masticatory  Paralysis  of  the  Face. 

C.  Bell,  1.  c.  p.  317.  —  llovihcrg,  1.  c.  p.  59.  1851.  —  .4.  Eiilenburg,  1.  c.  p.  493. 
—  Benedict,  Electrother.  1868,  p.  307.  —  Bilrwinkel,  z.  Pathol,  d.  Trigeminus. 
II.  Diplegia  trigem.  luotoria.    Arch.  f.  Idin.  Med.  XII.  p.  608.  1874. 

The  motor  fibres  of  the  fifth  nerve  are  essentially  distributed 
to  the  muscles  of  mastication  (the  masseter,  temporal,  external 
and  internal  pterygoids),  but  they  supply,  also,  one  muscle  of 
the  soft  palate  (the  spheno-staphylinus),  the  tensor  tympani 
(the  branch  to  this  muscle  proceeding  from  the  otic  ganglion), 
and,  lastly,  the  mylo-hyoid  and  digastric  through  the  nervus 
mylo-hyoideus.  The  only  paralyses  that  are  important  in  prac- 
tice are  those  of  the  muscles  of  mastication. 

Paralysis  of  the  muscles  of  mastication  is,  upon  the  whole, 
of  rare  occurrence,  as  the  nerves,  on  account  of  their  deep  posi- 
tion, are  protected  from  external  injury  and  cold.  Accordingly 
the  lesions  which  affect  the  motor  portion  of  the  fifth  nerve  are 
generally  intra-cranial  and  situated  at  the  base  of  the  skull,  such 
as  periostitis,  exostoses,  caries  of  the  bones,  extravasations, 
aneurisms,  and  tumors  of  all  kinds  implicating  the  third  divi- 
sion of  the  fifth,  either  inside  or  outside  the  skull ;  lastly,  cere- 
bral affections,  and,  in  particular,  affections  limited  to  the  pons 
and  the  medulla  oblongata,  are  those  which  lead  to  paralysis  of 
the  muscles  of  mastication  on  one  or  both  sides.  Thus  double 
paralysis  of  these  muscles  has  been  repeatedly  observed  as  a 
symptom  of  certain  forms  of  so-called  bulbar  paralysis.  Bar- 
winkel  has  recently  described  a  case  of  this  kind,  and  I  have  my- 
self seen  several. 

The  symptoms  of  this  form  of  paralysis  are  very  sim23le.  If  it 
be  unilateral,  there  is  difficulty  or  impossibility  of  performing 
the  acts  of  mastication  on  that  side ;  the  patient  chews  exclu- 
sively on  the  healthy  side.  No  contraction  of  the  masseter  or 
temporal  muscles  is  perceptible,  either  to  the  sight  or  touch, 
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tliougli  tliis  is  very  distinctly  marked  on  the  healthy  side  by  a  pe- 
riodically recurring  hardness  and  swelling.  Lateral  movements  of 
the  jaw  towards  the  sound  side  are  rendered  impossible  by  the  pa- 
ralysis of  the  pterygoids.  In  bilateral  paralysis,  so  long  as  paresis 
only  is  present,  fatigue  is  quickly  experienced  on  mastication  ;  the 
patient  gradually  becomes  incapable  of  finely  breaking  up  meat, 
or  dry  hard  bread  ;  he  has  to  rest  frequently  while  chewing,  and 
at  length,  when  the  muscles  refuse  to  perform  their  function,  the 
lower  jaw  falls  relaxed  and  powerless.  In  some  instances  a  high 
degree  of  atrophy  of  the  muscles  occurs,  which  is  easily  recog- 
nizable to  the  touch  by  the  depressions  in  the  region  of  the  mus- 
cles of  mastication.  Secondary  contractures  may  also  make 
their  appearance  in  the  paralyzed  muscles,  and  thus  cause  the 
lower  jaw  to  be  permanently  elevated. 

The  electric  relations  of  the  paralyzed  muscles  (which  can  only 
be  made  to  contract  with  difficulty  and  by  direct  stimulation) 
have  not  been  sufficiently  investigated.  In  a  case  evidently  of 
peripheral  paralysis,  I  found  both  the  faradic  and  galvanic 
excitability  abolished.  In  bulbar  paralysis  there  is  a  moderate 
decrease  of  excitability.  Biirwinkel  found  in  his  case  that  three 
months  after  the  commencement  of  the  disease  the  excitability 
for  faradic  currents  was  lost,  whilst  it  was  preserved,  though 
diminished,  for  galvanic  currents. 

Paral3'"sis  of  neighboring  cerebral  nerves,  as  of  those  supply- 
ing the  muscles  of  the  eye,  the  facial  nerve,  etc.,  not  unfrequently 
accompanies  paralysis  of  the  muscles  of  mastication.  Very  com- 
monly, also,  there  is  anaesthesia  of  the  fifth  pair,  frequently  lim- 
ited to  the  third  division.  More  rarely  there  are  disturbances  of 
taste,  affecting  the  anterior  half  of  the  tongue.  In  addition,  in 
many  cases,  there  is  a  great  variety  of  symptoms  proceeding 
from  the  primary  disease,  amongst  which  the  masticator}'-  paral- 
ysis occupies  a  subordinate  position.  Nothing  is  at  present 
known  in  regard  to  the  effects  of  the  paralysis  of  the  splieno- 
stapliylinus,  and  too  little  attention  has  been  paid,  as  it  apj)ears, 
to  the  tensor  tympani,  since  the  lately  published  results  of 
Lucae's  investigations'  indicate  the  possibility  of  diagnosticating 
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paralj^sis  of  this  muscle  by  the  existence  of  abnormal  acnteness 
of  hearing  for  high  sounds  and  subjective  deep  roaring  sounds. 

The  diagnosis  of  paralysis  of  the  muscles  of  mastication 
presents  no  difficulty,  if  moderate  attention  be  paid  to  the  symp- 
toms ;  the  passive  mobility  with  active  immobility  of  the  lower 
jaWj  the  absence  of  the  characteristic  swelling  of  the  masticatory 
muscles  when  in  action,  and  the  mode  in  which  the  act  of  mas- 
tication is  disturbed,  scarcely  admit  of  an  erroneous  interj)reta- 
tion.  The  prognosis  rests  entirely  on  the  nature  of  the  primary 
cause. 

This  must  also  be  carefully  considered  in  determining  the 
treatment ;  but,  in  addition  to  the  causal  treatment,  local  applica- 
tion of  electrical  currents — intra-muscular  faradisation  or  gal- 
vanization— may  be  recommended. 

c.  Paralysis  in  the  Region  of  Distribution  of  the  Facial  Nerve. 
— Mimetic  Facial  Paralysis. — Hemiplegia  and  Diplegia 
Facialis. — Prosopoplegia. 

N.  Friedreich,  de  jiaralysi  musculor.  faciei  rheumat. — Progi-.  1797.  (Germ,  trans,  in 
"K  Friedreich's  verm.  nied.  Abhandl."  Wiirzb.  1824.)  — C/t.  Bell,  phys.  u.  ijath. 
Untersuch.  1832. — Gaedechens,  Nervi  facial,  pliysiol.  et  pathologia  Diss.  Hei- 
delb.  1832. — Landouzy,  Themiplggie  faciale  chezles  nouveau-ngs.  Paris,  1839. — 
Be)  'nard,  de  Talteration  du  gout  dans  la  paral.  du  nerf  facial,  Arch,  gener.  de 
M6d.  Dec.  1843.— ifars/taZZ  Hall,  Lancet,  May,  1843.— iancZowsy,  deTexaltat.  de 
rouie  dans  la  paral.  dn  n.  facial.  Gaz.  ni6d.  de  Par.  1851,  Nos.  6,  7.—P7i.  H. 
Wolff,  Oxyolcoia  durch  Facialparalyse.  Deiitsch.  Klin.  1851,  No.  22.— C. 
Davaine,  sur  les  paral.  genCr.  ou  partielles  des  deux  nerfs  fac.  Gaz.  med.  de 
Par.  1852,  Nos.  46—50 ;  1853,  Nos.  2,  3.~B.  Scliulz,  Paralys.  nervi  fac.  excen. 
trica,  etc.  Wien.  mod.  Woch.  1857,  No.  44.— ZiVmsscra,  Lahmung  von  Gehirn- 
nerv.  an  d.  Basis  cerebr.  Virch.  Arch.  XIII.  1858.— Baierlacher,  Bayr.  iirztl. 
Intell.  18od. —ScJiulz,  differ,  elec.  Verhalten  d.  JIusk.  bei  Faciallahm.  Wien. 
Woch.  18G0,  No.  27.— 0.  v.  Grilneicaldt,  iiber  Faciall.  Petersb.  med.  Ztschr.  TIL 
im%.—  WacJismuth.,  progress.  Bulbiirparalyse  u.  Diplegia  fac.  Dorpat.  1864.— 
W.  Sanders.  Paralys.  of  the  palate  in  fac.  palsy.  Edinb.  med.  Journ.  1865. 
Kxxg.—Ziemssen,  Electr.  in  d.  Medic.  3,  Aufl.  18GG.— i?«22>e.  Case  of  facial 
])aralysis,  etc.  Brit.  mod.  Journ.  1867.  Sept.  21.— Trousseau,  med.  Klin,  des 
Hotel  Dieu.  Deiitsch  v.  Culmann.  II.  Band.  1868.— 1/.  Rosentlinl,  Charakter- 
istik  der  verschiedcncn  Artcn  von  Gcsichtsliihm.  "Wien.  m.  Prcsse,  1868.— 
Pim-reson,  de  la  diplGgie  faciale.  Arch.  gCnCr.  18Zl.—B<lrwinhd,  Casuist, 
d.  doijpelseit,  Facialliihmung.    Arch.  d.  Hoilk.  18Q1.—Erh,  z.  Pathol,  periph. 
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Paralysen.  Arch.  f.  klin.  Med.  IV.  V.  1868. — Casuistik  :  zwei  traumat.  Facialisl. 
ibid.  VII.  1870. — Bromei;  Unters.  u.  Beob.  z.  Electroth.  II.  1809. — Lucae,  uber 
Gcli(3rstc5rung  bei  Facialisl.  Verb.  d.  Beil.  med.  Ges.  I.  18G6. — Hitzig,  %.  peii- 
pheren  Facialisl.  Beii.  kliu.  Woch.  1809,  No.  2. — I'illmanns,  Facialisl.  bei 
Ohrkranklieiten.  Diss.  Halle,  1869. — Hitzig,  AufEass.  einiger  Anomal.  d.  Mus- 
kelinuervation.  Arch.  f.  Psych,  u.  Nerv.  III.  1872. — Iluguenin,  iiljcr  diecerebr, 
Lahm.  dcs  Facialis.  Correspondeuzbl.  fiir  die  Sclivvciz.  Aerzt.  1873,  Nos.  7 — 9. — 
Compare,  in  addition,  the  treatises  on  diseases  of  the  nerves  by  Romberg,  Hasse, 
A.  Euleuliurg,  M.  Rosenthal,  and  others,  and  the  various  treatises  on  electro- 
therapeutics. 

Facial  paralysis  is  one  of  the  commonesfc  forms  of  paral- 
ysis. Scarcely  any  other  nerve  of  the  human  body  is  so 
often  independently  attacked  as  the  facial.  This  is  partly 
attributable  to  its  exposed  position  rendering  it  liable  to  various 
forms  of  injury,  partly  to  its  long  course  through  a  narrow 
osseous  canal,  and  to  its  close  proximity  to  organs  very  liable  to 
disease,  and  partly  to  its  long  course  in  the  central  organs  of 
the  nervous  system,  so  that  the  diseases  of  these  parts  are  very 
frequently  accompanied  with  that  of  the  facial. 

Facial  paralysis  is  sometimes  unilateral  and  sometimes, 
though  rarely,  bilateral ;  it  may  occur  as  a  paresis,  or  more  fre- 
quently as  paralysis  ;  it  may  be  complete,  and  affect  all  the 
branches  of  the  nerves,  or  it  may  attack  particular  branches 
alone.  The  remarkable  mimetic  disturbances  and  deformities, 
the  impairment  of  various  important  and  commonly  employed 
movements  accompanying  paralysis  of  the  facial,  render  this 
disease  very  tedious,  and  at  the  same  time  easily  recognizable, 
both  by  its  objective  and  subjective  symptoms.  If  this  be  suffi- 
cient to  account  for  the  great  interest  which  facial  paralysis  has 
always  excited,  that  interest  is  still  further  augmented  by  the  fact 
that  facial  paralysis  is  of  the  greatest  importance  in  solving 
numerous  neurological  problems,  since  the  facial  nerve  has  been 
found  to  be  a  bundle  of  nerves  of  extremely  different  physiologi- 
cal functions.  In  consequence  of  the  limited  space  at  our  dispo- 
sal, the  following  very  condensed  statement  is  scarcely  sufficient 
to  afford  an  exhaustive  picture  of  the  numerous  and  important 
results  which  have  been  laid  down  in  the  very  voluminous  litera- 
ture of  facial  paralysis,  and  which  have  been  augmented  and 
corroborated  by  our  own  personal  experience. 
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Mi'ology.— There  is  no  such  tiling  as  a  decided  jDrcdisposition 
to  facial  paralysis ;  at  least  the  cause  of  many  persons  being 
frequently  attacked  by  "rheumatic"  facial  paralysis  admits  of 
no  clear  explanation.  We  are  only  acquainted,  therefore,  with 
direct  causes.  Amongst  these  the  most  frequent  and  important  is 
"catching  cold."  It  has  been  established  beyond  a  doubt  that 
there  is  a  close  connection  between  the  action  of  cold  upon  one 
side  of  the  face,  and  the  occurrence  of  facial  paralysis,  either 
immediately  or  after  the  lapse  of  only  a  few  hours,  or,  more 
rarely,  after  several  days.  The  histories  of  cases  reported  show 
a  countless  number  of  ways  in  which  cold  may  produce  these 
"rheumatic"  facial  paralyses — or,  better,  facial  paralyses  "from 
chill"  (looking  out  of  windows  on  a  windy  day,  travelling  in 
a  railway  carriage  with  an  open  window,  sleeping  near  a  damp 
cold  wall,  draught  on  one  side  of  the  face,  etc.).  Nothing  cer- 
tain, however,  is  known  in  regard  to  the  real  seat  and  kind  of 
the  anatomical  changes  leading  to  these  paralyses  ;  but  it  is  now 
generally  admitted  that  there  is  slight  exudative  inflammation 
and  swelling  of  the  neurilemma  in  the  Fallopian  canal ;  in 
slight  cases  the  exudation  is  believed  to  be  serous,  in  severe 
and  protracted  cases,  plastic  (Schultz,  Barwinkel,  and  others). 
In  my  opinion  only  one  kind  of  anatomical  change,  probably 
slight  inflammatory  swelling  of  the  nerve  sheath,  is  present  in 
all  such  rheumatic  cases,  the  difference  in  locality  causing  the 
different  degrees  of  severity  of  the  attack.  If  the  trunk  of  the 
nerve  external  to  the  Fallopian  canal  be  affected,  the  motility 
alone  is  impaired,  and  compression  is  not  sufficiently  powerful 
to  cause  complete  degeneration  of  the  nerve.  But  if  the  nerve 
be  attacked  within  the  canalisFallopige,  it  undergoes  strong  com- 
pression ;  degeneration  is  unavoidable,  on  account  of  the  limited 
space,  and  a  severe  form  of  paralysis  is  produced.  It  is  obvious 
that  the  different  intensity  and  duration  of  the  inflammatory  or 
rheumatic  process  can  modify  this,  which  is  only  a  general  ex- 
pression of  the  case.  Furthermore,  the  extent  of  nerve  affected 
within  the  Fallopian  canal  must  produce  very  definite  varieties 
in  the  general  aspect  of  the  disease,  which  can  be  made  use 
of  for  the  local  diagnosis. 

Facial  paralysis  is  not  unfrequently  the  result  of  injury; 


492  ERB. — DISEASES  OF  PERIPHERAL  CEREBRO-SPHSTAL  ISTERVES. 

thus  it  has  been  observed  after  a  severe  box  on  the  ear,  after  a 
blow  given  by  an  ox,  the  horn  of  which  penetrated  the  region 
of  the  ear  (Bell),  after  various  wounds,  such  as  gun  -  shot 
injuries,  fractures  of  the  skull,  fractures  of  the  temporal 
bone,  wounds  due  to  missiles  entering  the  internal  ear,  etc. 
Facial  paralysis  very  frequently  occurs  after  surgical  opera- 
tions about  the  face  and  region  of  the  ear,  especially  after  extir- 
pation of  the  parotid  gland  ;  and,  lastly,  it  is  sometimes  caused 
in  new-born  infants  by  the  pressure  of  the  forceps  (Landouzy, 
Osiander). 

Compression  of  the  whole  nerve,  or  of  some  of  the  branches, 
by  affections  of  the  parotid  gland  and  adjoining  parts  may  occa- 
sion facial  paralysis ;  thus  abscesses,  inflammation,  the  forma- 
tion of  tumors  in  the  parotid,  swollen  lymph  glands  behind  the 
recesses  of  the  jaw,  deep-seated  ulcerations  and  cicatrices — 
such,  for  example,  as  occur  after  scrofulous  abscesses  in  the 
glands — have  all  been  noted  as  causes. 

Various  diseases  of  the  ear  may  also  cause  facial  paralysis. 
Craig  gives  an  examj)le  of  this  form  of  paralysis  which  was 
occasioned  by  the  accumulation  of  hardened  cerumen  in  the 
auditory  meatus,  the  removal  of  which  was  followed  by  recovery. 
Suj^purative  otitis  interna,  followed  by  caries  of  the  temporal 
bone,  is,  however,  the  most  frequent  cause  of  facial  paralysis. 
This  has  been  observed  in  innumerable  cases,  and  may  be 
explained  partly  by  suppurative  softening  and  destruction  of 
the  trunk  of  the  facial  nerve,  and  partly  by  secondary  com- 
pressing neuritis,  produced  by  the  carious  process  in  the  Fallo- 
pian canal.  The  great  extent  throughout  which  the  facial  nerve 
lies  in  close  proximity  to  the  tympanic  cavit}^,  sufficiently  ex- 
plains the  frequency  of  this  connection.  It  can  be  easily  under- 
stood, also,  that  bony  tumors  and  neoplastic  formations  of  all 
kinds,  proceeding  from  the  internal  ear,  occasionally  compress 
and  paralyze  the  facial  nerve.  It  appears  to  be  less  certain  that 
there  is  any  connection  between  simple  and  suppurative  catarrh 
of  the  middle  ear  and  facial  paralysis.  Tillmann  zealously 
espouses  the  opinion  advanced  by  various  other  authors  (Wilde, 
Deleau,  Troltsch,  and  others),  that  catarrhal  diseases  of  the  mid- 
dle ear  very  frequently  implicate  the  facial  nerve,  and  thus  oo- 
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casion  paralysis,  and  lie  believes  that  many  cases  wliicli  are 
usually  described  as  rheumatic,  result  from  a  catarrh  of  the 
tympanic  cavity;  he  has  sought  to  prove  the  possibility  of 
such  intimate  relations  between  the  two,  by  citing  a  number 
of  cases,  and  by  referring  to  the  close  proximity  of  the  nerve 
to  the  tympanic  cavity,  it  being  separated  from  the  latter 
by  only  a  very  thin  osseous  lamella,  or  even  only  by  fibrous 
tissue,  and  also  to  the  fact  that  the  nerve  sends  two  branches 
into  the  tympanic  cavity,  and  has  the  same  nutrient  artery.' 
The  course  of  these  cases,  the  antecedent  and  concomitant 
disturbances  of  hearing,  as  well  as  the  objective  condition  of 
the  ear,  sufficiently  differentiate  them  from  simple  rheumatic 
cases. 

A  not  unusual  cause  of  facial  paralysis  is  syphilis,  the  pro- 
ducts of  which,  as  gummata,  periostitis,  meningitis,  exostoses, 
etc.,  at  the  base  of  the  skull,  in  the  temporal  bone,  or  in  the 
brain,  very  frequently  affect  the  facial  nerve.  Syphilitic  affec- 
tions at  the  base  of  the  brain  in  particular  implicate  the  facial 
with  other  nerves. 

Yery  various  intra-cranial  forms  of  disease  may  be  accom- 
panied by  facial  paralysis,  and  the  following  groups  may  be  distin- 
guished :  in  the  first  place,  basal  paralyses,  originating  from 
disease  or  compression  of  the  nerves  at  the  base  of  the  skull 
(such  as  aneurisms,  exudations,  tumors  of  all  kinds),  and  pre- 
senting the  character  of  peripheral  jDaralyses.  Secondly,  paralyses 
in  the  region  of  the  facial  nucleus,  of  the  medulla  and  of  the 
pons,  which  are  most  frequently  caused  by  chronic  inflamma- 
tory processes  (progressive  bulbar  paralysis,  multiple  sclerosis), 
or  by  tumors  and  small  apoplexies,  or  centres  of  softening. 
Thirdly,  paralyses  of  the  facial  fibres  in  their  course  through 
the  crura  cerebri,  along  the  central  ganglia  and  in  the  corona  radi- 
ata ;  to  these  belong  the  very  common  apoplectic  and  isclisemic 
paralyses,  which  are  usually  connected  with  more  or  less  hemi- 
plegia, and  are  rarely  quite  independent  and  limited  to  the  facial 
(Duplay).  Lastly,  paralyses  from  disease  of  the  motor  centres 
in  the  gray  substance  of  the  hemisphere,  in  very  diverse  affec- 
tions of  the  cortical  substance,  such  as  abscesses,  tumors,  diffuse 
inflammation,  etc.   To  this  class  belongs  Hitzig' s  case,  which  has 
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been  so  frequently  quoted, '  and  probably  also  tlie  case  recorded 
by  Leared  to  this  group  belong  also  tliose  pareses  in  tlie  mus- 
cles supplied  by  the  facial  nerve,  which  are  not  unfrequently  to 
be  observed  in  diffuse  affections  of  the  cortex,  in  dementia  paraly- 
tica, etc.,  and  betray  themselves  especially  when  an  attempt  is 
made  to  draw  back  the  lips,  and  in  similar  movements. 

Facial  paralyses  are  rare  in  affections  of  the  spinal  cord,  but 
they  nevertheless  occur  when  the  disease  extends  as  high  as  the 
calamus  scrip  torius,  to  the  nucleus  of  the  facial  nerve,  which  is 
often  the  case  in  paralysis  ascendens  acuta.  In  tabes  dorsalis, 
facial  paralysis  frequently  occurs  with  partial  paralysis  of  the 
oculo-motorius,  atrophy  of  the  optic  nerves,  etc.  Facial  paralysis 
has  been  occasionally  observed  after  acute  diseases,  such  as 
typhoid  fever,  scarlet  fever,  measles,  and  diphtheria ;  it  has  been 
observed  also  after  some  violent  mental  emotion,  as  intense  fright. 

Symptoms. — It  often  happens  that  the  symptoms  of  facial 
paralysis  appear  quite  suddenly,  the  patient  awakening  with  it 
in  the  morning,  or  accidentally  discovering  it  in  the  looking- 
glass,  or  being  told  of  it  first  by  a  friend.  More  rarely  it  devel- 
ops very  gradually,  spreading  from  branch  to  branch,  and  pro- 
gressing from  the  slightest  paresis  to  complete  ]3aralysis.  Pre- 
monitory symptoms  are  often  observed  for  several  hours  or  for 
daj^s,  so  that  after  pains  in  the  vicinity  of  the  ear  and  in 
the  affected  half  of  the  face,  or  in  the  ear  itself,  subjective  noises 
in  the  ear,  deafness,  and,  in  many  cases,  abnormal  gustatorj'- 
sensations  (metallic,  acid,  cool  taste)  in  the  affected  half  of  the 
tongue,  have  been  experienced  for  some  time,  the  symptoms  of 
facial  paralysis  supervene  more  or  less  suddenly. 

The  symptoms  are  in  the  highest  degree  remarkable,  and, 
when  the  paralysis  is  unilateral  and  complete,  immediately 
strike  the  eye.  The  paralyzed  side  of  the  face  appears  smooth, 
flaccid,  expressionless,  without  lines,  wrinkles,  or  furrows,  "as 
though  ironed  out ; ' '  the  eye  is  widely  opened  and  waters  ;  the 

'  Facial  paresis  with  abscess  in  the  Sylvian  fissure  (?)  (Klappdeckel)  of  the  opposite 
side.     Archiv  fiir  Psychiatrie,  Band  III.,  p.  231. 

^  A  case  of  Paralysis  of  the  right  facial  and  abducens,  in  consequence  of  a  cerebral 
abscess  occurring  several  weeks  after  a  blow  on  the  left  parietal  boue.  Lancet, 
1869,  March  6th, 
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angle  of  the  mouth  is  depressed  on  one  side,  is  slightly  open, 
and  allows  the  saliva  to  escape ;  the  whole  month  is  drawn 
obliquely  towards  the  healthy  side,  and  the  tip  of  the  nose  is 
turned  to  the  same  side ;  every  stimulus  to  mimetic  movements 
makes  the  aspect  more  striking  ;  the  sound  side  is  alone  brought 
into  action  ;  the  patient  laughs,  weeps,  speaks,  and  is  angry  only 
with  the  healthy  side,  the  other  remaining  always  immovable ; 
the  face  is  distorted  in  the  most  remarkable  manner,  because  the 
paralyzed  muscles  yield  to  the  traction  of  the  healthy  ones,  and 
the  more  the  patient  strives  to  avoid  grimaces  the  more  marked 
they  become.  No  voluntary  movements  can  be  performed  by 
the  muscles  innervated  by  the  facial  nerve  ;  no  frontal  furrows 
appear  nor  any  corrugation  of  the  eyebrows ;  the  eyelids  cannot 
be  voluntarily  closed ;  the  palpebral  fissure  remains  wide  open 
(lagophthalmus),  the  lower  eyelid  not  unfrequently  separating 
from  the  eye  and  ultimately  becoming  ectropic.  On  attempting 
to  close  the  lid,  the  upper  eyelid  falls,  to  some  extent,  partly  in 
consequence  of  its  weight  and  partly  because  the  levator  is  re- 
laxed ;  the  globe  is  rotated  inwards  and  upwards  or  outwards  and 
upwards,  and  the  pupil  is  thus  brought  beneath  the  upper  eyelid  ; 
the  fissure  of  the  lids,  however,  remains  wide  open  (in  peripheral 
paralyses  even  in  sleep,  which  is  an  important  symptom,  distin- 
guishing them  from  facial  paralyses  of  cerebral  origin,  in  wliich 
the  branches  distributed  to  the  orbicularis  palpebrarum  are  not 
coincidently  paralyzed).  This  inability  to  close  the  lid,  and 
especially  the  coincident  paralysis  of  Horner's  muscle,  inter- 
feres with  the  entrance  of  the  tears  into  the  lachrymal  canals, 
and  they  continually  ovei-flow  upon  the  cheeks  (epiphora). 
The  imperfect  closure  of  the  lids  renders  the  removal  of  particles 
of  dust  from  the  eye  impossible ;  and  these  particles,  together 
with  the  stimulus  of  the  air  on  the  persistently  open  eye,  cause 
hyperasmia  of  the  conjunctiva,  which  may  increase  to  catarrhal 
inflammation,  and  is  not  infrequently  accompanied  by  inflam- 
mation and  ulceration  of  the  cornea  and  impairment  of  vision. 

The  patient  loses  the  power  of  wrinkling  up  the  nose  on  the 
affected  side,  of  raising  the  upper  lip,  of  laughing,  and  of  drawing 
the  angle  of  the  mouth  up  on  that  side.  The  lips  cannot  be 
pursed  up,  because  the  paralyzed  side  drags  behind ;  whistling 
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becomes  impossible,  and  wlien  any  attempt  is  made  to  blow  out 
the  cheeks  the  air  escapes  on  the  paralyzed  side,  as  does  also 
the  water  when  the  patient  tries  to  drink.  Speech  is  rendered  in- 
distinct, because  the  labial  sounds  are  imjoerfectly  formed,  and 
the  necessary  movements  of  the  cheeks  cannot  be  made.  The 
movements  of  the  cheek  accessory  to  mastication  also  fail,  and 
mastication  is  rendered  difficult  because  the  food  lodges  between 
the  teeth  and  the  cheek,  and  has  to  be  brought  back  again  by  the 
finger.  The  external  muscles  of  the  ear  are  also  immovable, 
though  it  is  only  in  occasional  instances  that  the  failure  of  their 
function  can  be  ascertained  with  certainty  and  facility  ;  now  and 
then  the  coincident  paralysis  of  the  platysma,  of  the  posterior 
belly  of  the  digastric  and  that  of  the  stylo-hyoid  can  also  be 
demonstrated. 

Special  attention  is  due  to  various  other  symptoms,  which 
depend  partly  on  the  affection  of  branches  of  the  facial  proceed- 
ing from  a  higher  level,  partly  on  the  implication  in  the  disease 
of  various  tissues  near  the  nerve, — symptoms  that  are  only 
present  in  certain  cases,  but  which  have  important  bearings  on 
the  diagnosis  and  prognosis  of  these  cases.  We  must  describe 
these  in  some  detail. 

Behavior  of  the  mlum  palati  and  uvula. — The  velum  palati 
has  been  observed  to  be  affected  with  paralj^sis  in  a  number  of 
cases.  When  affected  it  hangs  loosely  downwards  on  the  para- 
lyzed side,  occupying  a  lower  position  than  on  the  sound  side, 
and  exhibiting  decidedly  diminished  action  in  phonation  and  on 
reflex  irritation,  so  that  it  is  retracted  towards  the  sound  side. 
Difficulty  of  swallowing  is  often  present.  The  speech  acquires  a 
nasal  twang,  and,  on  drinking,  fluid  escapes  through  the  nostril 
of  the  paralyzed  side.  The  uvula  is  not  unfrequently  oblique, 
the  point  being  drawn  sometimes  to  the  healthy,  sometimes  to 
the  paralyzed  side,  the  cause  of  the  difference,  notwithstanding 
all  the  researches  that  have  been  made  and  the  discussions  that 
have  been  held  in  regard  to  it,  not  being  5^et  perfectly  under- 
stood. It  is  well  known  that  motor  fibres  pass  from  the  intume- 
scentia  gangliformis  of  the  facial  through  the  nervus  petrosus 
superficialis  major  to  the  spheno-palatine  ganglion,  and  from 
this  to  the  velum  palati ;  these  sei-ve  for  the  innervation  of  the 
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several  muscles  of  the  velum  palati  (cliiefly  the  levator  palati, 
but  probably  others  also).  If  the  cause  of  paralysis  be  situated 
above  the  intumescentia  gangliformis,  the  fibres  distributed  to 
the  velum  palati  are  implicated,  and  consequently  paralyzed. 
The  vertical  shifting  of  the  position  of  the  velum  palati,  particu- 
larly insisted  on  by  Sanders,  is  easily  explicable  as  a  result  of 
the  implication  of  the  levator  palati.  The  abnormal  position  of 
the  uvula  is  more  difficult  to  explain,  because  this  deviates  some- 
times to  the  paralyzed  and  sometimes  to  the  healthy  side.  The 
deviation  to  the  healthy  side  is  easily  explained  by  the  prepon- 
derating influence  of  the  healthy  muscles,  and  Sanders  has 
endeavored  to  explain  the  deviation  to  the  paralyzed  side  by  the 
unopposed  action  of  the  healthy  pharyngo-palatine  muscle. 
Moreover,  it  might  be  expected,  from  the  manifold  interweaving 
of  the  muscular  fibres  in  the  velum  palati,  and  their  diverse  ner- 
vous supply,  that  great  individual  differences  would  occur, 
finding  their  expression  in  different  positions  of  the  uvula.  But 
since  tlie  uvula  diverges,  to  one  or  the  other  side,  very  commonly 
in  healthy  jDersons,  little  stress  can  be  laid  upon  this  symptom, 
and  we  must  regard  the. paresis  of  the  velum  palati  and  its  devia- 
tion in  phonation  only  as  evidence  of  the  affection  of  the  nervus; 
pretrosus  superficialis  major. 

Beliamor  of  the  sense  of  taste  and  tlie  salivary  secretion. — 
These,  not  unfrequently,  present  interesting  and  diagnostically 
important  anomalies.   It  is  well  known  that  the  chorda  tymj^ani, 
which  proceeds  from  the  facial  nerve  in  the  lower  part  of  the' 
Fallopian  canal,  is  the  chief  agent  in  the  sense  of  taste  for' 
the  anterior  half  of  the  tongue,  and  the  principal  secretory 
nerve  for  several  salivary  glands.    We  have  already,  in  speak- 
ing of  the  gustatory  neuroses  (p.  239,  et  seq.),  sought  to  establish, 
that  the  gustatory  fibres  of  the  chorda  tympani  accompany 
the  facial  for  only  a  part  of  its  course,  probably  leaving  it  by 
the  nervus  petrosus  superficialis  major,  at  the  level  of  the  gan- 
glion geniculi.    Hence,  if  the  cause  of  the  paralysis  affect  the' 
facial  nei-ve  at  any  point  between  the  ganglion  geniculi  and  the 
giving  off  of  the  chorda  tympani,  disturbances  of  the  sense  of 
taste  will  occur,  whilst  such  disturbances  are  absent  in  lesions 
affecting  the  nerve  at  the  basis  cranii,  or  below  the  giving  off  of 
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the  chorda.  This  conclusion  is  sufficiently  supported  by  experi- 
ence. In  the  lirst  place,  in  many  instances  (Roux,  Bazire,  and 
others),  a  subjective  metallic  or  sourish  taste  is  experienced  on 
the  anterior  half  of  the  tongue  of  the  same  side,  which  frequently 
precedes  the  occurrence  of  the  paralysis ;  careful  testing  then 
usually  shows  that  the  sense  of  taste  is  completely  abolished,  or 
materially  retarded  (especially  for  acid,  sweet,  or  saline  flavors) 
in  the  anterior  two-thirds  of  the  half  of  the  tongue  corresponding 
to  the  paralyzed  side.  Since  the  other  half  of  the  apex  of  the 
tongue,  and  both  sides  of  the  base  of  the  tongue  preserve  their 
gustatory  sensibility  unimpaired,  the  disturbance  is  frequently 
unnoticed  by  the  patient,  and  is  only  discovered  by  careful 
investigation.  Whether  the  chorda  also  supplies  sensory  fibres 
to  the  tongue,  the  paralysis  of  which  diminishes  the  sensibility 
of  its  apex,  is  at  least  doubtful.  I  have,  hitherto,  in  uncomjjli- 
cated  cases,  always  observed  that  the  sensibility  of  the  tongue 
was  unimpaired,  though  there  was  paralysis  of  the  gustatory 
sense. 

A  diminution  of  tlie  salitary  secretion  on  the  paralyzed 
side  is  less  certainly  and  easily  ascertained,  yet  it  has  been 
repeatedly  demonstrated,  first,  by  Fr.  Arnold  (1838),  subse- 
quently by  Romberg  and  others,  and  the  patients  not  unfre- 
quently  complain  of  an  unusual  dryness  of  this  side  of  the 
mouth,  "  that  the  water  does  not  flow  on  that  side."  The  secre- 
tory fibres  of  the  salivary  glands  leave  the  facial,  partly  Avith 
the  chorda,  partly  by  the  petrosus  superficialis  minor ;  they 
appear  to  leave  the  brain  in  the  trunk  of  the  facial— at  least 
Wachsmuth  considers  the  dryness  of  the  oral  cavity  as  a  con- 
stant symptom  in  paralysis  having  its  seat  above  the  ganglion 
geniculi. 

Disturbances  of  the  hearing  are  uncommonly  frequent  accom- 
paniments of  facial  paralysis,  but  have  very  different  relations  to 
the  paralysis,  in  different  instances.  From  the  purely  accidental 
coincidence  of  facial  paralysis  with  the  common  lesions  of  the 
ear,  a  causal  connection  between  facial  paralysis  and  auditory 
disturbances  may  occur  in  the  following  ways  :  1.  There  are  cer- 
tain diseases  of  the  middle  ear,  and  of  the  adjoining  parts  of  the 
temporal  bone,  which  either  depend  upon  the  same  lesion  as  the 
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facial  paralysis,  and  are  co-elf ects  of  tlie  same  cause  (wounds, 
"catching  cold,"  etc.),  or  from  which  the  morbid  process  has 
extended  to  the  nerve.  In  these  cases,  in  addition  to  the  diffi- 
culty of  hearing  and  subjective  noises,  objective  indications  of 
the  diseases  in  question,  such  as  the  presence  of  exudation  in 
the  tympanic  cavity,  perforation  of  the  tympanic  membrane, 
sux:)purative  aural  catarrh,  and  frequently  galvanic  hyperges- 
tliesia  of  the  auditory  nerve,  may  also  be  demonstrated.  2.  In 
addition  to  the  paralysis  of  the  facial  nerve,  there  is  a  similar 
affection  of  the  auditory  nerve,  which  indeed  cannot  easily  en- 
tirely escape  being  affected  by  diseases  which  affect  the  facial  at 
the  base  of  the  brain  and  in  the  meatus  auditorius  internus.  In 
these  cases,  whilst  investigation  shows  that  the  middle  ear  is  in- 
tact, there  is  difficulty  of  hearing,  or  complete  deafness,  with 
subjective  noises  and  occasionally  abnormal  conditions  of  gal- 
vanic excitability  of  the  auditory  nerve.  3.  Lastly,  paralysis 
of  the  facial  nerve,  with  complete  absence  of  the  above-named 
changes,  may  occasion  disturbances  of  audition,  which  have 
recently  been  satisfactorily  explained.  Eoux  first  observed  in 
his  own  case  a  disagreeable  sensation  in  his  ear  with  loud  noises. 
Wolff  then  described  and  sought  to  explain  "oxyokoia"  occur- 
ring in  cases  of  facial  paralysis  ;  this  symptom  has  become  well 
known  through  Landouzy's  treatise,  and  has  since  been  estab- 
lished by  various  authors,  whilst  it  has  lately  been  made  the 
subject  of  special  communications  by  Lucae  and  Hitzig.  Ac- 
cording to  the  researches  of  Lucae '  there  can  be  no  longer 
any  question  that  the  hyperacusis  (or  abnormal  acuteness  of 
hearing  of  all  musical  tones,  which  may  also  express  itself  as 
an  abnormal- power  of  perceiving  deep  notes,  which  is  often 
associated  with  a  subjective  sound  of  high  pitch)  present  in 
facial  paralysis  is  referable  to  paralysis  of  the  stapedius 
muscle  and  the  resulting  overaction  of  the  tensor  tympani.  If 
this  symptom  of  abnormal  acuteness  of  hearing  be  present,  we 
are  therefore  justified  in  believing  that  the  lesion  is  situated  in 
the  facial  nerve  above  the  point  where  the  little  branch  for  tlie 
stapedius  muscle  is  given  off. 


'  Berl.  klin.  Woch.  1874,  Nos.  14,  10,  17. 
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Disturhances  of  the  sense  of  smell  have  not  been  very  mi- 
freqiiently  observed  upon  tlie  paralyzed  side,  tliougli  tliej'-  stand 
in  a  quite  indirect  relation  and  indeed  two-fold  connection  with 
the  facial  jDaralysis ;  on  the  one  hand,  on  account  of  the  insuf- 
ficient discharge  of  tears,  there  is  an  abnormal  dryness  of  this 
side  of  the  nose  which  impairs  the  sense  of  smell,  and  on  the 
other,  the  paralysis  of  the  muscles  moving  the  alj©  nasi  (hjvator 
alee  nasi  and  compressor  narium)  seriously  interferes  with  the 
easy  access  of  the  air  to  the  olfactory  canal  of  the  nose  in  tlie 
mode  that  has  been  already  described  in  the  account  given  of 
anosmia.    (See  above,  page  258,  et  seq.) 

The  behavior  of  the  tongue  appears  to  be  completely  nor- 
mal, even  when  most  carefully  tested  in  all  uncomplicated  cases. 
When  protruded,  it  is  straight,  audit  lies  straight  in  the  floor  of 
the  oral  cavity.  The  abolition  of  the  motilitj^-  of  the  digastric  and 
the  stylo-hyoid  muscles  appears  to  exercise  no  noteworthy 
influence  on  the  position  and  movement  of  the  tongue.  The 
statements  in  regard  to  the  obliquity  of  the  tongue  in  isolated 
l^aralysis  of  the  facial  appear  consequently  to  depend  in  great 
part  upon  an  easily  explicable  error  of  observation ;  for,  on  open- 
ing the  mouth,  its  ^Daralyzed  angle  is  drawn  towards  the  healthy 
side,  and  is  consequently  considerably  nearer  to  the  border  of  the 
tongue  than  the  healthy  angle  is,  and  thus  the  tongue  may  j)re- 
sent  the  appearance  of  being  in  an  oblique  position. 

The  sensibility  of  the  paralyzed  half  of  the  face  as  a  rule 
remains  normal,  i^roviding  the  trigeminus  is  unaffected.  Consid- 
ering the  intimate  association  that  exists  between  the  fibres  of 
the  fifth  pair  and  those  of  the  plexus  anserinus,  this  is  very 
noticeable  and  indicates  that  the  seat  of  the  paralysis  is  usually 
in  the  trunk  of  the  facial.  If  the  peripheral  branches  be  affected, 
corresponding  disturbances  of  the  sensibility  may  usually  be 
observed.  In  regard  to  the  relations  of  the  muscular  sensibility 
(electro-muscular  sensibility^),  I  have  not  been  able  to  find  any 
satisfactory  statements,  though  it  is  unquestionably  deserving  of 
being  carefully  examined  and  tested. 

The  effect  upon  the  reflex  movements  varies  considerabl}''  in 
different  instances  ;  they  are  completely  abolished  in  the  paral- 
yzed muscles  in  all  cases  of  peripheral  origin.    The  few  faint 
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attempts  that  have  been  made  to  speak  of  some  reflex  actions 
being  present  in  peripheral  paralysis  must  remain  unheeded, 
so  long  as  no  irrefragable  proofs  are  advanced  of  their  existence. 
In  these  cases  no  reflex  actions  can  be  obtained  by  stimulation 
of  the  conjunctiva  or  visual  apparatus  or  of  the  skin  of  the  face. 
The  contrary  obtains  in  cases  of  paralysis  proceeding  from  the 
encephalon  and  especially  from  the  hemispheres.  The  reflex 
actions  are  here  completely  preserved,  and  the  eyelids,  whicli  the 
patient  is  entirely  unable  to  close  by  a  voluntary  eft'ort,  readily 
blink  and  close  on  irritation  of  the  conjunctiva  and  during  sleep. 
Benedict  lias  laid  great  stress  upon  the  occurrence  of  unusual  and 
especially  upon  decussated  reflex  actions  as  a  means  of  diagnos- 
ticating the  seat  of  the  disease  in  the  neighborhood  of  the  fa- 
cial nucleus  ;  but  reliance  is  only  to  be  placed  upon  them  when 
all  precautions  have  been  taken  especially  to  avoid  diffusion  of 
the  current  when  electrical  irritation  is  emj)loyed.  If  this  be 
done,  we  are  justified  in  admitting  the  presence  of  a  disease  of  the 
gray  substance  in  the  neighborhood  of  the  facial  nucleus. 

What  has  been  said  in  regard  to  the  reflex  movements,  may 
be  repeated  for  the  associated  movements :  in  peripheral  paralj^ses 
they  completely  fail  ;  in  central  paralyses  they  may  be  present, 
and  it  will  depend  upon  the  seat  of  the  morbid  process  in  the 
brain  whether  the  muscles  withdrawn  from  the  influence  of  the 
will  contract  in  the  ordinary  manner  in  the  movements  of  respir- 
ation, in  yawning,  and  in  laughing.  Important  points  in  regard 
to  diagnosis  may  be  determined  thereby. 

As  a  rule,  no  vaso-motor  disturbances  are  observed  in  facial 
paralysis— at  least,  nothing  of  the  kind  is  to  be  perceived  in  the 
skin ;  it  is  even  frequently  mentioned  in  the  reports  of  cases  of 
facial  paralysis,  that  blushing  occurred  in  the  same  manner  upon 
the  affected  as  upon  the  healthy  side.  The  hyperemia  of  the 
conjunctiva  is  only  a  consequence  of  stimuli  acting  constantly  on 
the  unprotected  globe.  This,  however,  does  not  exclude  the  pos- 
sibility that  considerable  vaso-motor  disturbances  may  occur  in 
the  muscles  supplied  by  the  facial.  Such  changes  are,  indeed, 
highly  probable,  since  in  many  cases,  especially  in  the  so-called 
severe  rheumatic  and  traumatic  paralyses  of  the  facial,  as  well  as 
in  paralysis  of  this  nerve  from  compression,  well-marked  tropJuG 
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disturbances  are  frequently  observed.  There  is,  for  example,  a 
liigJi  degree  of  atrophy  of  the  muscles,  which  in  protracted  and 
incurable  cases  may  lead  to  their  complete  disappearance.  The 
paralyzed  half  of  the  face  then  appears  greatly  sunken  ;  the  skin, 
which  is  as  thin  as  paper,  is  drawn  tightly  over  the  bones — the 
contours  of  which  are  brought  strongly  into  relief  ;  and  the  lips 
become  thin  and  flabby.  On  the  other  hand,  no  change  is  ob- 
served in  the  external  skin,  the  hairs,  or  epidermis. 

Lastly,  the  electrical  heliamor  of  the  paralyzed  nerves  and 
muscles  is  of  the  greatest  importance  from  various  points  of  vieAv. 
It  has  been  most  profoundly  studied,  and  its  importance  most 
accurately  estimated,  in  the  so-called  rlieumatic  facial  paraly- 
sis, and  is  deserving  here  of  special  attention.  Careful  electrical 
examination  of  a  great  number  of  cases  shows  that  they  may, 
according  to  their  reaction  with  electricity,  be  divided  into 
several  groups,  which  diiier  from  one  another  considerabl}^  in 
their  course.  In  the  first  place,  there  is  a  group  which  ^:>?'e- 
sents  no  cliange  in  the  faradic  or  galvanic  excitability,  either  in 
the  nerves  or  in  the  muscles.  Throughout  the  whole  duration  of 
the  disease,  the  paralyzed  nerves  and  muscles  react  quantita- 
tively and  qualitatively  exactly  in  the  same  manner  to  both 
kinds  of  currents  as  do  the  non-paralyzed.  The  prognosis  in 
all  such  cases  is  extremely  favorable.  They  recover  in  the 
course  of  two  or  three  weeks,  either  spontaneously  or  under  any 
kind  of  treatment.  This  is  the  mild  form  of  rheumatic  facial 
paralj^sis.  (Brenner  only  observed  in  one  case,  that  recovered  in 
a  few  days,  a  slight  diminution  of  faradic  and  galvanic  excit- 
ability after  the  second  day,  which,  however,  soon  again  dis- 
appeared.) 

Those  facial  paralyses  of  rheumatic  origin,  which  exhibit  in 
the  most  typical  form  all  those  quantitative  and  qualitative 
changes  of  excitability  which  we  have  termed  the  reaction  of  de- 
generation, may  be  united  in  a  second  group.  It  was  in  facial 
paralysis  that  this  anomalous  electrical  reaction  was  first  ob- 
served (Baierlacher),  and  it  has  been  most  frequently  and  care- 
fully investigated  in  it ;  numerous  observations  have  now  suffi- 
ciently shown  that  the  course  of  these  changes  of  excitability  is 
exactly  the  same  in  facial  paralysis  as  in  traumatic  paralysis, 
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—in  fact  tliey  present  tlie  typical  character  of  t]ie  reaction  of  de- 
generation. We  may  therefore  refer  to  the  above-given  detailed 
account  (page  426)  of  tliis  form  of  reaction,  since  what  is  there 
stated  is  applicable  also  to  facial  paralysis.  There  is  diminution 
and  loss  of  faradic  and  galvanic  excitability  of  the  nerves,  loss  of 
the  faradic  excitability  of  the  muscles,  quantitative  increase  and 
qualitative  alteration  of  the  galvanic  excitability  of  the  muscles, 
increase  of  their  mechanical  excitability— such  are  the  principal 
characters  of  the  condition  which  we  need  not  here  stop  to  de- 
scribe in  detail.  Ir,  may,  however,  here  be  once  more  mentioned, 
that  according  to  the  more  or  less  advanced  recovery  of  the  pa- 
ralysis, the  characters  presented  on  electrical  exploration  may 
vary ;  but  with  the  above-given  statements  before  us,  the  stage  of 
the  disease  will  be  easily  discoverable.  No  doubt  can  be  enter- 
tained that  the  above  described  (p.  412)  histological  changes  in 
the  nerve  and  muscles  here  also  form  the  basis  of  the  reaction 
of  degeneration  ;  at  the  same  time,  special  investigations  on  this 
point  are  needed.  The  prognosis  of  this  second  group  is  essen- 
tially unfavorable.  In  almost  all  cases  the  duration  of  the 
affection  must  be  expected  to  be  considerable,  lasting  for  two, 
four,  six  months,  or  even  more,  and  such  a  case  as  that  reported 
by  Brenner,  in  which,  the  reaction  of  degeneration  being  fully  de- 
veloped, recovery  was  almost  complete  in  the  course  of  six 
weeks,  must  be  regarded  as  exceptional.  Traces  of  the  paralysis 
are  often  observable  after  years,  in  a  certain  stiffness  of  the 
movements,  slight  contractures,  and  muscular  twitcliings.  This 
is  the  severe  form  of  rheumatic  facial  paralysis. 

My  own  observations  teach  me  that  no  complete  and  sharp 
distinction  exists  between  these  two  groups  in  nature,  but  that 
there  are  transitional  states,  which  I  shall  term  intermediate 
forms.  In  these  the  reaction  of  degeneration  is  not  only  com- 
pletely developed,  but  it  presents  the  characters  above  described 
(p  437).  In  accordance  with  this,  the  prognosis  of  these  inter- 
mediate forms,  of  which  I  have  observed  about  six  in  a  total  of 
thirty-six  cases,  is  relatively  favorable  ;  they  recover  in  from  four 
to  six  weeks,  and  the  motility  is  often  completely  re-established 
at  a  time  when  the  alterations  of  excitability  are  still  strongly 
marked.   The  characteristic  feature  of  this  form  is,  that  the 
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t'aiaclic  and  galvanic  excitability  of  the  nerve  is  not  completely 
lost,  but  only  somewhat  dejoressed,  whilst  the  muscles — which 
always  remain  excitable  through  the  nerve  in  the  ordinary  way — 
exhibit  in  the  most  exquisite  form  the  increase  and  qualitative 
alteration  of  the  galvanic  excitability  in  addition  to  the  increase 
of  the  mechanical  excitability.  Even  at  the  close  of  the  hj-st 
week  this  simple  depression  of  the  excitability  of  the  nerve  may 
be  observed,  partly  owing  to  the  circumstance  that,  to  produce 
the  minimum  contractions  on  the  paralyzed  side,  somewhat 
greater  strength  of  current  is  required  than  upon  the  sound  side, 
and  partly  because  with  equal  strength  of  current,  both  faradic 
and  galvanic,  the  contractions  are  much  less  free  on  the  paralyzed 
side.  No  further  diminution,  however,  occurs,  but  with  the 
re-establishment  of  motility,  which  usually  occurs  at  an  early 
period,  the  electrical  excitability  of  the  nerves  gradually  returns 
to  its  normal  standard.  In  the  meanwhile,  the  already  mentioned 
alteration  in  the  muscles  becomes  developed  in  the  most  distinct 
manner,  in  the  course  of  the  second,  and,  more  rarely,  of  the  tliu'd 
week,  and  exhibits,  both  on  direct  and  on  indirect  excitation,  a 
very  different  behavior.  In  direct  iritation  their  contraction  is 
slow  and  protracted  ;  the  anodal  closing  contraction  is  stronger 
than  the  cathodal  closing  contraction,  whilst  on  indirect  excita- 
tion the  contraction  is  short  and  quick  and  the  cathodal  closing 
contraction  stronger  than  the  anodal  closing  contraction.  If,  in 
addition,  early  restoration  of  motility  occur  whilst  the  above- 
mentioned  partial  reaction  of  degeneration  persists  for  weeks,  the 
symptoms  are  rendered  still  more  interesting.  For  the  prac- 
titioner, however,  the  prognostic  significance  of  these  symptoms 
is  of  chief  importance.  In  a  scientific  point  of  view,  it  is  interest- 
ing to  observe  that  a  characteristic  alteration  in  the  muscles  may 
occur  even  when  the  nerves  have  not  undergone  complete 
degeneration  ;  but  we  do  not  yet  possess  any  explanation  of  this 
interesting  fact. 

In  traumatic  'paralyses  of  tlie  facial  nerve,  such  as  may  be 
■  occasioned  by  surgical  operations,  gunshot  wounds,  fractures  of 
■the  temporal  bone,  etc.,  the  reaction  of  degeneration  exhibits 
itself  in  a  typical  form.  This  is  the  case  also  in  all  paralyses 
from  sufficiently  severe  compress  ion,  such  as  may  be  caused  by 
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tumors  of  tlie  basis  cranii,  caries  of  the  temporal  bone,  neuritis, 
etc.  If  the  compression  of  the  nerve  be  only  moderate,  their 
electric  excitability  may  remain  comjjletely  normal.  Brenner 
found  in  one  case  of  paralysis,  consequent  on  suppuration  in  the 
tympanic  cavity,  and  in  another  case,  follovt^ing  a  suppurating 
tumor  of  the  parotid  gland,  a  considerable  and  uniforju  increase 
of  both  the  faradic  and  the  galvanic  excitability  of  the  nerves 
and  muscles. 

In  paralyses  resulting  from  diseases  in  the  vicinity  of  tlie 
facial  nucleus,  as,  for  example,  in  progressive  bulbar  paralysis, 
a  simple  and  moderate  diminution  of  the  electric  excitability 
occurs  in  the  nerve  and  muscles  when  the  paralysis  has  lasted 
for  some  time. 

When  it  is  maintained,  as  it  has  been  by  M.  Rosenthal,  that 
in  diseases  of  the  pons  the  reaction  of  degeneration  occurs  in 
the  region  of  distribution  of  the  paralyzed  facial  nerve,  the 
observation  only  holds  good  for  those  cases  in  which  tumors  in 
this  region  compress  the  nerve  at  the  base  of  the  skull,  and  thus 
really  occasion  a  peripheral  paralysis  of  tlie  nerve. 

In  paralyses  above  the  pons,  that  is  to  say,  in  purely  cerebral 
and  for  the  most  part  apoplectic  paralyses,  there  is  usually  no 
change  of  the  electric  excitability.  In  some  instances,  however, 
a  slight  increase  may  be  demonstrated  to  be  present  at  a  certain 
stage  of  the  disease.  LEEDS  ckWEST-RlDING 
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A  few  words  may  here  be  added  in  regard  to  Mlateral  facial 
paralysis,  the  so-called  diplegia  facialis,  which  many  authors 
have  endeavored  to  distinguish  as  a  special  form  of  disease. 
But  inasmuch  as  the  two  facial  nerves,  so  far  as  our  present 
knowledge  extends,  have  no  common  point  except  the  point  of 
decussation,  which  is  situated  in  the  pons,  the  so-called  diplegia 
facialis  is  as  a  rule  only  a  more  or  less  accidental  coincident 
affection  of  the  two  nerves  at  some  point  of  their  course.  It  is 
obvious  that  this  accident  is  the  more  likely  to  occur  the  nearer 
the  two  nerves  are  to  each  other,  as  at  the  basis  cranii,  in  the 
medulla  oblongata,  and  in  the  pons  ;  on  the  other  hand,  it  occurs 
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more  rarely  tlie  further  apart  they  run  from  one  another,  either 
in  the  direction  of  the  periphery  or  towards  the  cortex  of  the 
brain.  The  obser\^ations  that  have  been  made  upon  the  etiology 
of  the  affection  are  in  accordance  with  this.  (See  Wachsniuth.) 
Diplegia  Facialis  is  of  most  common  occurrence  in  chronic 
affections  of  the  medulla  oblongata,  and,  as  is  well  known,  the 
bilateral  or  diffuse  facial  paralysis  constitutes  a  characteristic 
feature  in  the  symptomatology  of  progressive  bulbar  paralysis. 

In  the  next  place,  affections  of  the  pons  (which  are,  however, 
upon  the  whole,  rare)  easily  lead  to  diplegia  of  the  face,  partly 
owing  to  the  implication  of  the  fibres  of  both  facial  nerves  in  the 
pons  itself,  and  partly  from  one  facial  nerve  being  paralyzed  in 
the  pons,  and  the  other  at  the  basis  cranii  (hence  periphei-ally) 
by  compression.  Morbid  processes  at  the  base  of  the  brain, 
especially  the  syphilitic  ones,  very  commonly  lead  to  diplegia  of 
the  face.  On  the  other  hand,  it  is  rarely  produced  by  true 
cerebral  diseases  (though  a  case  has  been  recorded  by  Romberg 
and  Magnus),  and  it  may  result  from  very  diverse  affections 
occurring  at  long  intervals.  Both  facial  nerves  may  be  coinci- 
dently  j^aralyzed  peripherally,  though  in  many  instances  the 
periods  at  which  they  are  affected  may  be  widely  separated. 
Bilateral  paralysis  has  been  observed  to  arise  from  rheumatic 
causes,  from  wounds  affecting  both  temporal  bones,  from 
bilateral  otitis  interna,  and  from  caries  of  the  temporal  bones. 
Lastly,  it  is  clear  that  extremely  various  comiDlications  of  other 
kinds  may  occur,  so  that  upon  the  one  side  ajjoplectic  and  upon 
the  other  rheumatic  prosopoplegia  may  be  associated  ;  that 
upon  the  one  side  otitis  interna,  and  u^^on  the  other  a  basal 
tumor  may  occur  as  causes  of  the  paralysis.  In  view  of  these 
facts,  it  can  never  be  considered  sufficient  to  simply  diagnosti- 
cate the  existence  of  diplegia  facialis,  but  in  every  instance  the 
j)atliogenesis  of  the  facial  paralysis  of  both  sides  must  be  ascer- 
tained. 

The  phenomena  of  diplegia  facialis  are,  per  se,  sufficiently 
clear,  and  do  not  easily  escape  attentive  observation.  The  im- 
mobility which,  in  hemiplegia  facialis,  is  present  upon  one  side, 
liere  affects  both  sides  to  a  greater  or  less  degree,  according  to 
the  nature  of  the  particular  case.    The  oblique  position  of  the 
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cliin,  mouth,  and  nose,  tlie  grimaces,  are  of  course  absent,  but 
the  face,  especially  in  complete  paralysis,  at  once  attracts  atten- 
tion by  the  peculiar  stiffness  and  fixedness  which  it  preserves 
under  all  circumstances,  even  when  the  emotions  are  most 
strongly  stirred ;  the  patient  "laughs  and  weeps  as  though  behind 
a  mask."  When  the  disease  is  strongly  marked,  the  lagophthal- 
mus  and  lachrymation  affecting  both  eyes,  the  difficulty  which 
is  experienced  in  moving  the  lips  in  speaking  and  laughing,  the 
impairment  of  the  articulation,  the  imperfectly  performed  move- 
ments of  mastication,  the  incapacity  of  blowing,  the  escape  of 
saliva  and  fluids  from  the  mouth,  the  nasal  tone  of  voice,  and 
the  difficulty  of  swallowing,  all  render  the  diagnosis  of  the  dis- 
ease easy.  The  other  symptoms,  such  as  the  disturbances  of 
the  gustatory  and  auditory  senses,  will  not  be  overlooked  in  cer- 
tain cases,  and  from  the  concomitant  symptoms  in  adjoining 
nerves  and  organs,  and  from  the  results  of  electrical  investiga- 
tion, taken  in  connection  with  the  anamnesis,  not  only  the  seat, 
but  the  nature  of  the  disease  affecting  each  of  the  two  facial 
nerves  may,  in  every  case,  be  easily  determined. 


Course  and  terminations. —  The  course  of  facial  paralyses 
varies  extremely  in  accordance  with  the  diversity  of  the  causes 
by  which  they  are  produced. 

In  paralyses  of  rheumatic  origin,  the  onset  is  usually  sudden, 
and  is  seldom  accomjoanied  by  premonitory  symptoms,  such  as 
IDains  in  the  head  and  face,  auditory  disturbances,  etc.  In  most 
instances  all  the  external  branches,  and  in  some  cases,  a  part  of 
the  internal  branches  are  affected.  The  apparently  unchange- 
able picture  presented  by  paralyses  of  this  kind,  in  which  often 
only  electrical  investigation  affords  us  the  means  of  recognizing  the 
iiiteresting  processes  of  disease  occurring  beneath  the  surface, 
lasts  for  a  very  variable  period.  In  slight  cases,  traces  of  mo- 
tility may  occur  on  the  eighth,  tenth,  or  twelfth  day,  and  the 
i-ecovery  may  be  so  perfect  in  the  course  of  two  or  three  weeks, 
that  no  traces  of  the  antecedent  disease  are  perceptible.  The 
same  may  be  said  of  cases  of  intermediate  intensity,  except  that 
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tlie  recurrence  of  the  motility  takes  place  at  a  somewhat  later 
period,  and  that  complete  recovery  occupies  a  somewhat  longer 
time.  In  such  cases  a  certain  stiUness  oJ:  the  face  may  remain 
for  some  weeks. 

But  if,  on  electrical  investigation,  it  appears  that  the  severe 
form  is  present,  the  recurrence  of  motility  must  not  be  expected 
for  two  or  three  months.  The  first  traces  of  its  re-establishment 
are,  as  a  rule,  perceptible  about  this  period,  and  it  progresses 
slowly,  extremely  slowly  indeed,  so  that  often  two  or  three 
months  more  must  elapse  before  recovery  can  be  regarded  as 
tolerably  complete.  It  is  in  these  cases  that  a  very  characteristic 
series  of  symptoms  is  presented,  which  delay  recovery,  and  for  a 
long  time,  even  for  many  years,  impress  on  the  face  the  traces  of 
the  antecedent  affection.  I  refer  to  the  secondary  contractures 
and  spasms  of  the  muscles,  which  have  recently  been  very 
minutely  described  by  Hitzig,  although  they  were  well  known  to 
the  earlier  observers  (Duchenne,  Remak,  M.  Meyer,  Benedict, 
Erb,  and  others).  These  usually  appear  in  the  course  of  the  third 
or  fourth  month  in  the  form  of  a  slight  tonic  contraction  in  the 
paralyzed  muscles,  usually  making  its  first  appearance  at  the 
angle  of  the  mouth  ;  the  naso-labial  fold  becomes  again  visible, 
and  distinctly  marked.  The  angle  of  the  mouth  on  the  paralyzed 
side  is  drawn  somewhat  outwards  and  upwards,  and  remains 
fixed  permanently  in  this  position ;  the  cheeks  become  more 
firmly  pressed  against  the  teeth,  and  oppose  more  resistance  to 
extension,  become  more  rigid  ;  at  a  subsequent  period  the  fissure 
of  the  eyelids  becomes  somewhat  narrower,  owing  to  contracture 
of  the  orbicularis  palpebrarum,  and  thus  the  affected  side  of  the 
face  acquires  a  very  peculiar  and  characteristic  aspect.  We 
entertain  no  doubt  that  this  muscular  rigidity  has  its  ^Drincipal 
cause  in  the  histological  processes  in  the  muscles,  which  are 
found  in  paralyses  accompanied  by  the  reaction  of  degeneration, 
and  which  have  been  already  described  in  detail  at  page  417  et 
seq.  This  much  is  certain,  that  this  is  not  a  condition  of  "  elec- 
trical muscle  tetanus"  induced  by  electric  treatment  (though 
Remak  attributes  it  to  faradic,  Duchenne  to  galvanic  treat- 
ment), for  it  occurs  in  cases  in  which  no  electric  treatment  has 
been  employed. 
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With  the  restoration  of  motility,  spontaneous  movements 
begin  to  make  their  appearance  in  the  previously  paralyzed 
muscles,  in  the  first  instance,  in  the  form  of  scarcely  perceptible 
contractions  at  the  angle  of  the  mouth,  or  around  the  eyes,  which 
gradually  so  increase  in  intensity  and  frequency  that  they  may 
ultimately  be  mistaken  for  a  moderately  severe  convulsive 
tic.  These  contractions  are  in  part  quite  sj^ontaneous,  and  occur 
in  this  or  that  part  when  the  patient  is  at  perfect  rest,  most 
frequently  as  a  rapid  twitching  in  the  muscles  inserted  into  the 
angle  of  the  mouth;  they  must  also  in  part  be  regarded  as 
associated  movements,  which  occur  very  characteristically^  on 
each  effort  of  innervation  directed  to  the  muscles  supplied  by 
the  paralyzed  nerves.  When  an  attempt  is  made  to  close  the 
eyes,  the  angle  of  the  mouth  on  the  same  side  is  drawn  out- 
wards and  upwards ;  on  attempting  to  raise  the  eyebrows  the 
zygomatici  contract,  and  when  an  effort  is  made  to  draw  the 
angle  of  the  mouth  to  one  side,  the  fissure  of  the  lids  contracts, 
etc.  As  a  rule,  however,  associated  movements  of  this  kind  do 
not  occur  on  innervation  of  the  masticatory  or  of  the  brachial 
muscles.  Lastlj^  these  contractions  occur  in  a  reflex  manner, 
with  varying  facility  in  different  cases  ;  thus,  through  the  fifth 
pair,  as  a  result  of  touching,  pricking,  or  faradisation  of  the 
skin,  or  touching  the  cilia,  and  through  the  optic  nerve,  as  by 
making  a  rapid  movement  towards  the  eye.  In  rare  cases  they 
increase  to  very  strongly  marked  tonic  and  clonic  spasms,  which 
may  occasionally  extend  to  the  facial  of  the  other  side,  to  the 
trigeminus,  and  even  to  more  remote  nerve  regions.  Hitzig 
thinks  these  symptoms  are  referable  to  an  abnormal  excitability 
of  the  medulla  oblongata,  which  becomes  developed  in  a  still 
unknown  manner,  in  consequence  of  peripheral  facial  paralysis. 
However  obscure  the  pathogenesis  of  these  conditions  may  be, 
they  are  characteristic  results  of  severe  rheumatic  paralyses  of 
the  facial,  as  well  as  of  those  paralyses  of  this  nerve  that  pro- 
ceed from  wounds  and  pressure.  They  often  persist  for  a  very 
long  period,  having  been  known  to  last  for  from  eight  to  thirteen 
years,  though  they  may  also  completely  disappear  in  the  course 
of  a  short  time. 

Traumatic,  like  severe  rheumatic  paralyses  of  the  facial 
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nerve,  have,  as  a  rule,  a  very  protracted  course.  In  favorable 
cases  recovery  takes  place  in  the  course  of  from  three  to  six 
months,  but  it  is  frequently  very  incomplete,  and  the  iDaialysis 
commonly  remains  for  life.  Slight  traumatic  paralyses  may,  on 
the  other  hand,  undergo  rapid  recovery,  as  in  the  case,  for 
instance,  of  the  paralyses  that  occur  in  new-born  children  from 
the  pressure  of  the  forceps,  and  which,  as  a  rule,  disappear  in  the 
course  of  a  few  weeks. 

In  paralyses  from  pressure  and  in  other  peripheral  paral- 
yses, such  as  those  resulting  from  otitis  interna,  from  neuritis 
and  sjqDhilis,  the  course  varies  with  the  severity  of  the  nerve 
lesion  and  with  the  nature  and  curability  of  the  cause.  Where 
the  compression  of  the  nerve  has  not  been  very  severe,  and 
where  no  alterations  in  the  electrical  excitability  are  demon- 
strable, a  more  or  less  rapid  recovery,  varying  of  course  with 
the  condition  of  the  primary  lesion,  may  be  anticipated.  Where, 
on  the  other  hand,  the  existence  of  the  reaction  of  degenera- 
tion shows  that  degeneration  has  taken  place  in  the  nerves,  a 
protracted  course  may  be  looked  for,  and  many  cases  prove 
incurable. 

In  paralyses  occasioned  by  disease  of  tlie  central  organs,  the 
course  of  the  disease  varies  considerably,  and  depends  entirely 
upon  the  nature  and  development  of  the  primary  disease,  which 
has  sometimes  appeared  suddenly,  sometimes  graduall}'.  In 
many  cases  the  paralj^sis  is  partial,  since  it  is  common  for  the 
branches  distributed  to  the  orbicularis  palpebrarum  and  to  the 
frontalis  to  remain  intact.  Frequently  rapid  recovery  is  ob- 
served, as,  for  example,  in  slight  apoplectic  cases,  or  it  remains 
stationary,  as  in  cerebral  softening  from  embolism,  tumors,  etc.  ; 
or,  finally,  it  may  progress  steadily  to  a  fatal  issue,  as  in  bulbar 
paralysis  and  carcinoma  of  the  skull.  But  few  general  remarks 
can  be  made  on  this  point,  and  further  details  would  lead  us 
beyond  the  limits  prescribed  for  this  work. 

Diagnosis. — The  existence  of  facial  paralysis  can,  in  general, 
be  easily  ascertained,  and  any  error  can  only  result  from  ex- 
treme carelessness.  The  only  cases  which  can  present  any  diffi- 
culty are  those  of  very  slight  partial  paresis,  such  as  occurs  in 
cortical  affections,  and  at  the  very  commencement  of  bulbar 
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paralysis  ;  but  even  here  very  slight  grades  of  the  functional  dis- 
turbance may  be  recognized  by  careful  attention  to  the  play  of 
the  patient's  features,  by  testing  the  finer  and  more  comi3licated 
movements,  as,  for  example,  showing  the  teeth,  pronouncing 
difficult  words  rapidly,  vfhistling  an  air,  etc.  Paralysis  of  the 
facial  is  not,  however,  always  recognizable  in  the  new-born  child, 
since  its  expressionless  face  does  not  appear  materially  altered 
when  at  rest.  But  even  here  the  distortion  that  occurs  on  cry- 
ing, the  difficulty  experienced  in  sucking,  and  the  lagophthalmus 
during  sleep,  render  it  possible  for  the  diagnosis  to  be  correctly 
made. 

The  diagnosis  of  the  immediate  causes  and  exact  seat  of  the 
paralysis  is  more  important  and  more  difiicult,  and  demands 
careful  investigation,  and,  as  far  as  possible,  accurate  estimation 
of  all  the  circumstances. 

In  the  first  place,  an  attempt  must  be  made  to  discover  the  true 
seat  of  the  lesion.  The  first  point  is  to  determine  whether  the 
paralysis  has  a  peripheral  or  central  origin.  The  following  cir- 
cumstances are  more  or  less  in  favor  of  its  peripheral  origin  : 
the  affection  of  all  the  external  branches,  lagophthalmus,  even 
during  sleep,  the  absence  of  all  reflex  movements,  the  pres- 
ence of  the  reaction  of  degeneration,  atrophy  of  the  muscles, 
S}Tnptoms  of  disease  of  the  organs  adjoining  the  peripheral  part 
of  the  facial  nerve,  as  of  the  parotid  gland,  the  internal  ear,  the 
temporal  bone,  and  the  nerves  at  the  base  of  the  brain ;  clear  evi- 
dence of  a  peripheral  cause,  as  of  a  wound  ;  and,  lastl}^,  the  ab- 
sence of  all  cerebral  symptoms  and  of  the  implication  of  other 
cerebral  nerves.  Of  course  the  more  complicated  conditions,  tu- 
mors at  the  base  of  the  brain,  for  example,  require  particular 
attention.  In  favor  of  a  central  seat  are  the  following  points  : 
partial  paralysis  (some  of  the  upper  branches,  in  particular, 
which  are  distributed  to  the  face,  remaining  intact),  the  fact  that 
the  eye  can  be  closed  during  sleep,  as  well  as  voluntarily,  the 
preservation  of  reflex  acts,  retained  or  even  exalted  electric 
excitability,  the  presence  of  other  cerebral  symptoms,  vertigo, 
sensory  disturbances,  hemiplegia,  weakness  of  the  tongue, 
disturbance  of  speech,  and  considerable  difliculty  of  swallowing. 

This  general  localization  is,  however,  insuflicient ;  with  our 
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2)resent  experience  we  are  even  in  a  position,  from  the  symptoms, 
to  establish,  subdivisions  with  some  degree  of  certainty,  botli  in 
the  perijDheral  and  in  the  central  course  of  the  facial.  The  points 
to  be  relied  upon  for  this  purpose  are  in  part  derived  from  the 
affection  of  the  branches  given  off  by  the  facial,  as  the  posterior 
auricular,  the  chorda  tympani,  the  stapedius,  and  the  nervus 
petrosus  superficialis  major,  and  in  part  from  the  implication  of 
various  nerves  running  in  close  proximity  with  the  facial  in  the 
central  organs,  from  the  position  of  the  decussation,  and  from 
the  characters  of  the  reflex  acts.  These  subdivisions,  of  course 
with  the  necessary  reserve,  we  shall  here  briefly  sketch. 

1.  If  complete  paralysis  of  all  the  facial  branches,  due  to 
some  rheumatic  cause,  be  present,  if  all  reflex  acts  be  absent,  if 
the  electric  excitability  be  normal,  if  there  be  no  disturbances,  as 
of  the  taste  or  hearing,  or  of  the  velum  palati,  the  trunk  of  the 
facial  is  affected  externally  to  the  canalis  FallopicB  (the  sub- 
sequent proof  that  the  auricular  muscles — supplied  by  the  ner- 
vus auricularis  posterior — are  unaffected  Avill  still  further  support 
this  determination  of  the  seat  of  the  disease  in  the  slighter  forms 
of  rheumatic  paralysis). 

2.  Paralysis  of  all  the  external  bra,nches,  including  the  au- 
ricularis posterior,  rheumatic  causes,  reaction  of  degeneration, 
absence  of  gustatory  disturbance,  indicate  'paralysis  of  the  fa- 
cial trunk  iGitliin  the  canalis  FallopicB  and  below  the  gimng 
off  of  the  cJiorda  tympani  (this  constitutes  the  most  frequent 
form  of  "severe"  rheumatic  paralysis). 

3.  If  the  same  symptoms  be  present,  but  with  disturbance  of 
the  sense  of  taste,  we  may  conclude  that  the  cause  of  the  pa- 
ralysis affects  the  trunk  of  the  nerm  hetioeen  the  point  lohere 
the  chorda  tympani  is  given  off,  and  the  ganglion  genicuU. 
The  giving  off  of  the  nervus  stapedius  permits  a  still  further  sub- 
division to  be  made  :  if  abnormal  acuteness  of  hearing  be  present, 
the  lesion  is  situated  above  the  origin  of  this  nerve,  as,  for 
example,  in  a  case  reported  by  B?  e  ;  but  if  the  acuteness  of 
hearing  be  not  present,  then  below  it. 

4.  Paralysis  of  all  the  external  branches,  reaction  of  degen- 
eration, abnormal  acuteness  of  hearing,  disturbance  of  the  sense 
of  taste,  with  paresis  of  the  velum  palati  (abnormal  dryness  in 
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the  mouth),  indicate  that  the  lesion  is  in  the  mcinity  of  the  gan- 
glion geniculi,  because  into  this  ganglion  the  gustatory  fibres 
enter,  and  from  it  the  libres  of  the  velum  palati  emerge. 

5.  Paralysis  of  all  the  external  branches,  paresis  of  the  velum 
palati,  and  dryness  of  the  mouth,  loitliout  gustatory  disturb- 
ance ;  reaction  of  degeneration,  or  simple  diminution  of  the 
electrical  excitability ;  dullness  of  hearing,  roaring  in  the  ears, 
abnormal  galvanic  reaction  of  the  portio  mollis  ;  implication  of 
other  nerves  at  the  base  of  the  brain, — collectively  indicate  'paral- 
ysis of  the  facial  nerve  at  the  base  of  the  sJcull. 

The  intra-cranial  relations  are  both  more  complex  and  more 
uncertain. 

6.  If  there  be  complete  paralysis  of  the  facial  branches,  pa- 
resis of  the  velum  palati,  absence  of  gustatory  disturbance, 
simple  diminution  of  electrical  excitability,  and  especially  if 
unusual  or  crossed  reflex  actions  be  present,  lesion  of  the  fa- 
cial nucleus  may  be  diagnosticated.  The  fact  of  the  affection 
being  seated  in  the  medulla  oblongata  is  rendered  more  certain  by 
the  implication  of  those  cerebral  nerves  that  have  their  origin  in 
this  part — the  hypoglossus,  accessorius,  vagus,  trigeminus,  ab- 
ducens,  etc. 

7.  Complete  paralysis  of  the  branches  distributed  to  the  face, 
paresis  of  the  velum  palati,  preservation  of  the  reflex  actions, 
the  absence  of  any  gustatory  or  auditory  disturbance,  normal 
electrical  excitability,  paralysis  of  the  opposite  extremities 
{paralysie  alterne,  Gubler),  render  it  certain  that  the  seat  of 
the  lesion  is  in  the  pons  (at  the  same  time  alternate  hemiplegia  is 
not  present  in  all  affections  of  the  pons,  but  only  in  those  which 
affect  it  below  the  decussation  of  the  facial).  Moreover,  the 
symptoms  are  often  rendered  very  complicated  in  consequence 
of  diseases  of  the  pons  exerting  a  peripheral  compression  of  the 
nerves  at  the  base  of  the  cranium. 

8.  Partial  paralysis  of  the  facial  branches  (the  superior  ones 
remaining  free),  paresis  of  the  velum  palati,  preservation  of  the 
reflex  activity  and  electrical  excitability,  paralysis  of  the  ex- 
tremities of  the  same  side,  indicate  that  tJie  seat  of  the  lesion  is 
ahove  the  pons  and  situated  in  the  crura  cerebri  and  cerebral 
hemispheres.    The  occurrence  of  crossed  paralysis  of  the  third 

VOL.  XL -33 


514   ERB. — DISEASES  OF  PERIPHEEAL  CEREBEO-SPINAL  NERVES. 

nerve  witli  facial  paralysis  permits  us  to  locate  the  disease  in 
the  peduncle  itself. 

It  need  scarcely  be  observed  tliat  it  is  rare  in  practice  to  meet 
witli  pure  examples  of  these  different  seats  of  disease,  the  symp- 
toms of  which,  moreover,  require  corroboration  and  rectiiication 
by  repeated  obsei-vation.  All  who  possess  some  knowledge  of 
the  pathology  of  the  nerves  know  how  very  complex  conditions 
may  arise  by  extension  of  the  morbid  processes,  by  the  exist- 
ence of  separate  seats  or  centres  of  disease,  and  by  the  acci- 
dental proximity  of  disturbing  causes,  as  well  as  by  the  occur- 
rence of  several  distinct  forms  of  disease,  so  that  erroneous 
conclusions  can  only  be  avoided  by  the  exercise  of  the  greatest 
caution,  and  by  a  thorough  knowledge  of  the  subject.  This  must, 
however,  always  be  kept  in  view  in  order  to  avoid  the  possibility 
of  error  in  the  local  diagnosis  of  facial  paralyses. 

If  a  positive  conclusion  in  regard  to  the  seat  of  the  lesion  has 
been  arrived  at,  the  solution  of  the  question  as  to  the  nature  of 
the  disease  is  a  matter  of  less  difficulty.  This  must  be  based  on 
general  pathological  grounds ;  any  etiological  and  anamnetio 
conditions,  complications  of  the  most  various  kinds,  and  the 
results  of  electrical  investigation,  afford,  as  a  rule,  the  means 
of  drawing  a  positive  conclusion  in  regard  to  the  disturbance 
affecting  any  part  of  the  facial  nerve,  and  it  is  only  rarely  that 
we  are  in  a  position  to  enrich  the  history  of  "essential"  paral- 
yses by  a  new  case.  In  many  instances,  the  evidence  pointing 
to  a  definite  seat  allows  a  conclusion  to  be  drawn  in  regard  to 
the  nature  of  the  lesion,  whilst,  conversely  and  not  uncommonly, 
when  the  cause  of  the  disease  is  known,  we  may  form  some  idea 
of  its  seat. 

The  prognosis  of  facial  paralysis  must  always  essentially 
depend  on  the  nature  of  the  primary  nerve  lesion,  that  is  to  say, 
upon  the  cause  of  the  paralysis,  and  may  in  part  be  deduced 
from  what  has  been  already  stated.  The  seat  of  the  lesion  is  of 
little  importance  ;  whatever  may  be  the  part  of  the  facial  nerve 
affected,  some  cases  are  curable  and  some  are  mcurable.  The 
most  unfavorable  are  those  resulting  from  the  pressure  of  incur- 
able tumors,  from  caries  of  the  temporal  bone,  from  fractures  of 
the  skull,  and  from  gunshot  injuries,  and  those  also  which  proceed 
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from  bulbar  sclerosis,  tumors  of  tlie  brain,  etc.  Those  arising 
from  apoplexy,  cerebral  embolisms,  etc.,  are  much  more  favor- 
able, and  usually  disappear  in  the  course  of  a  few  weeks.  The 
prognosis  of  syphilitic  paralyses  is  doubtful  ;  they  are  certainly 
not  always  curable,  even  when  ejiergetic  anti-syphilitic  treatment 
is  practised.  The  prognosis  in  paralyses  resulting  from  parotitis, 
otitis  interna,  etc.,  depends  on  the  curability  of  these  affections. 
As  a  rule,  perfect  recovery  takes  place  after  simple  section  of 
the  nerve  or  of  its  branches. 

The  prognosis  of  rheumatic  facial  paralysis  is  of  great 
practical  importance,  and  is  in  general  favorable,  most  cases 
recovering  ;  though  some  do  not,  or  only  incompletely.  Contrac- 
tures of  the  muscles  and  stiffness  of  the  paralyzed  half  of  the 
face,  sometimes  with  spasmodic  movements,  often  remain  for  a 
long  time.  Electrical  investigation  ]3ermits  a  very  precise  fore- 
cast to  be  made,  at  a  tolerably  early  period,  in  regard  to  the 
duration  of  the  affection.  If  the  electrical  excitability  be  com- 
pletely normal  at  the  end  of  the  first  week,  recovery  takes  place 
in  two  or  three  weeks ;  if  at  this  period  both  the  faradic  and 
galvanic  excitability  be  distinctly  but  only  slightly  diminished, 
recovery  may  be  expected  to  occur  in  the  course  of  from  four  to 
six  weeks  ;  if,  at  the  close  of  the  first  week,  the  electrical  excita- 
bility of  the  nerve  be  already  considerably  depressed  or  alto- 
gether lost,  the  patient  may  anticipate  that  the  disease  will  last 
for  several  months,  and  may  calculate  upon  the  subsequent 
occurrence  of  contractures.  The  further  alterations  of  excita- 
bility that  take  place  in  the  two  latter  cases,  in  the  course  of  the 
second  week,  will  serve  to  strengthen  the  prognosis. 

Young  persons  appear  to  recover  more  rapidly  from  "severe" 
rheumatic  forms  than  old  ones  do ;  but  there  are  exceptions  to  this 
rule.  The  "intermediate  forms"  I  have,  however,  only  seen  in 
young  persons,  or  those  of  middle  age.  According  to  my  expe- 
rience, it  is  incorrect  to  say  that  recent  rheumatic  paralyses  of 
the  facial  nerve  have  always  a  favorable  prognosis,  whilst 
chronic  cases  have  always  an  unfavorable  prognosis.  The  treat- 
ment has  little  inflaence  upon  it.  Slight  cases  speedily  recover, 
even  without  any  treatment,  and  in  more  severe  cases  judicious 
treatment,  even  when  commenced  very  early,  does  not  arrest  the 
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progress  of  degeneration  or  materially  shorten  tlie  duration  of 
tlie  disease.  No  doubt  can,  however,  be  entertained  that  the 
prognosis  of  chronic  cases  is,  on  the  whole,  less  favorable,  and 
this  depends  on  the  circumstance  that  the  slighter  cases  never 
become  chronic,  but  quickly  recover,  whilst  severe  cases  always 
become  chronic,  even  when  they  are  taken  in  hand  at  an  early 
period. 

Treatment. — The  causal  indications  must  first  be  attended  to. 
Thus  in  those  paralyses  that  are  of  cerebral  origin,  the  appro- 
priate treatment — which  need  not  here  be  minutely  detailed — must 
be  prescribed.  In  syphilitic  paralysis,  mercury  or  iodide  of  potas- 
sium should  be  prescribed ;  whilst  in  otitis  interna,  caries  of  the 
temporal  bone,  and  in  fractures  of  the  skull,  the  corresponding 
otiatric  and  surgical  treatment  must  be  adopted.  Rheumatic 
forms  of  facial  paralysis  are  more  frequently  the  subject  of 
treatment  than  any  other,  and  great  divergence  of  opinion  exists 
in  regard  to  the  method  of  attacking  the  disease.  Upon  the  one 
hand,  absolute  reliance  is  placed  upon  a  multitude  of  remedies  ; 
and  on  the  other  hand,  profound  scepticism  is  entertained  in  re- 
gard to  all  successes  reported.  The  occurrence  of  slight  and  se- 
vere forms  readily  explains  these  differences  of  opinion.  The 
slighter  forms  really  require  no  treatment  at  all,  as  they  recover 
in  a  very  short  space  of  time,  or  can  at  most  be  somewhat  more 
quickly  caused  to  disappear  by  electricity  than  if  left  entirely 
alone.  But  since  it  is  impossible,  in  the  very  first  days,  to  distin- 
guish with  certainty  the  slighter  from  the  more  severe  forms, 
and  since  a  causal  treatment,  instituted  at  as  early  a  jDeriod  as 
possible,  is  followed  by  the  relatively  best  results,  it  should  be 
commenced  as  soon  as  the  case  is  seen.  In  cases  that  fall  under 
observation  somewhat  later,  after  the  seventh  day,  and  can  cer- 
tainly be  recognized  as  belonging  to  the  milder  form,  the  causal 
treatment  may  be  omitted,  and  electricity  alone  be  employed. 

Proceeding  on  the  supposition  that  in  rheumatic  paralj^sis 
there  is  a  slight  inflammation  accompanied  by  exudation,  a  kind 
of  neuritis  of  the  facial  nerve,  we  should  adopt  those  local  and 
general  measures  which  are  usually  employed  for  the  removal 
of  rheumatic  inflammation ;  the  patient  should  be  directed  to 
take  one  or  more  vapor  baths,  or  a  Avarm  bath,  with  subsequent 
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sweating ;  local  bleeding  and  blisters  beMnd  the  ear  may  also  be 
resorted  to.  These  measures  are,  however,  only  serviceable  dur- 
ing the  first  few  days.  The  galvanic  current  may  also  be  recom- 
mended for  the  neuritis,  although  the  doubtful  results  obtained 
by  its  application  in  the  severe  forms  is  rather  opposed  to  the 
probability  of  its  i^roducing  any  good  effects.  '  The  stabile  appli 
cation  of  the  anode  to  the  mastoid  process  of  the  affected  side 
— the  cathode  being  placed  on  tlie  opposite  side — is  useful  in  the 
early  periods  of  the  disease  ;  subsequently  the  cathode  and  anode 
may  be  alternately  applied  on  the  diseased  side. 

Too  much  must  not  be  expected  from  the  use  of  medicine. 
The  wine  of  colchicum  is  of  little  service ;  but  large  doses  of 
iodide  of  potassium,  given  for  six  or  eight  days  in  the  early 
stages,  have  appeared  to  me  to  materially  shorten  the  course  of 
the  affection  in  some  severe  cases.  The  existence  of  intermedi- 
ate forms  greatly  increases  the  difficulty  of  arriving  at  a  correct 
conclusion  in  regard  to  the  value  of  remedies. 

Amongst  the  direct  means  of  treatment,  electricity  is  the  only 
one  that  can  be  recommended,  though  even  it  does  not  fulfil  all 
that  has  been  expected  from  it.  The  galvanic  current,  which  has 
been  so  strongly  recommended  in  the  reaction  of  degeneration, 
has  undoubtedly  been  overestimated.  I  have  shown,  in  a  critical 
account  of  the  facts  hitherto  known,"  that  even  when  the  galvanic 
treatment  has  been  early  resorted  to,  it  has  not  materially  short- 
ened the  duration  of  severe  forms  of  rheumatic  facial  paralj^sis, 
and  that  these  recover  as  rapidly  and  perfectly  with  faradic  as 
with  galvanic  treatment.  There  is  no  evidence,  therefore,  in 
favor  of  the  supposed  superiority  of  the  galvanic  over  the  faradic 
treatment  in  this  disease. 

The  results  of  observation,  however,  appear  to  show  that,  in 
the  slight  forms  of  rheumatic  paralysis,  each  application  of  elec- 
tricity is  usually  followed  by  an  improvement  of  motility  ;  that 
in  the  intermediate  form,  the  daily  application  of  electricity 
produces  a  distinct  though  less  marked  improvement ;  and  that, 
lastly,  in  the  severe  forms,  at  a  time  when  the  conductivity  of  the 
nerves  is  re-established,  the  improvement  in  the  motility  is  ma- 
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terially  accelerated  by  electricity.  In  all  these  cases,  therefore, 
electricity  should  be  employed. 

In  regard  to  the  methods  in  which  it  should  be  employed,  I 
must  refer  to  the  observations  made  in  the  general  part.  In  the 
slighter  forms  it  is  sufficient  to  apply  it  every  day  or  two,  or 
three  times  a  week,  for  two  or  three  minutes,  in  the  form  of  a 
moderately  strong  faradic  current,  or  of  the  labile  action  of 
the  cathode,  the  anode  being  placed  behind  the  ear.  In  the 
intermediate  forms  the  same  treatment  is  indicated,  and  in 
addition  the  above-mentioned  galvanization  through  the  mas- 
toid processes.  In  severe  cases  the  principal  reliance  must  be 
placed  upon  the  latter  proceeding  (it  is  doubtful  whether  coinci- 
dent treatment  of  the  cervical  sympathetic  can  promote  the  cure), 
and,  generally  sjpeaking,  the  galvanic  treatment  is  to  be  preferred. 
(It  must  not  be  forgotten,  however,  that  Duchenne  obtained  good 
results  with  the  faradic  current.)  During  the  first  weeks  the 
galvanic  treatment  may  be  applied  to  the  periphery  of  the 
nerves,  and  to  the  muscles,  about  once  a  week;  but  as  soon  as  the 
traces  of  motility  are  observed,  this  method  of  aj)plying  periph- 
eral irritation  may  become  more  prominent,  and  should  be  regu- 
larly practised.  The  orbicularis  palpebrarum  requires  special  at- 
tention, on  account  of  the  secondary  excitation  of  the  conjunc- 
tiva ;  it  is  sometimes  possible,  by  the  energetic  galvanization  of 
the  muscle,  to  increase  its  tone  to  some  extent,  and  thus  to  lessen 
the  amount  and  frequency  of  the  injurious  influences.  The 
strength  of  current  that  should  be  applied  must  be  regulated 
by  the  sensibility  of  the  ]3atient  and  the  excitability  of  the 
muscles ;  the  treatment  may,  in  general,  be  commenced  with 
from  six  to  ten  of  Stohrer's  elements.  If  the  faradic  current 
be  used,  its  strength  must  be  determined  by  the  sensibility  of 
the  skin  of  the  face,  since  the  nerves  and  muscles  do  not  react 
to  it. 

In  all  the  other  forms  of  facial  paralysis  electrical  treatment, 
based  on  the  above-mentioned  principles,  is  indicated,  as  soon 
as  the  primary  cause  has  been  removed;  and  in  most  cases, 
when  the  cause  is  unknown  or  the  prognosis  is  doubtful,  it  is 
justifiable  to  try  the  effects  of  electricity. 

When  electricity  proves  useless,  little  or  no  benefit  will  be 
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obtained  from  tlie  siibciitaneons  injection  of  stiyclmia,  from 
stimulating  liniments,  or  from  cold  or  warm  douches. 

Little  can  be  done  to  relieve  secondary  contractures.  If  com- 
plete recovery  takes  place,  they  disappear  of  themselves.  Their 
disappearance  may  be  hastened  by  mechanical  extension  of  the 
rigid  muscles  (wooden  balls  in  the  cheeks,  traction  with  the 
lingers,  etc.),  or  by  faradisation  of  the  healthy  antagonists 
(Brenner),  perhaps  also  by  catalytic  action  of  the  galvanic  cur- 
rent (stabile  application  of  the  cathode)  on  contracted  muscles. 

Many  methods  of  operative  procedure  have  been  suggested  in 
incurable  cases  in  order  to  remove  distortions  (subcutaneous 
section  of  antagonists,  of  the  levator  palpebrse  superioris,  opera- 
tion for  ectropion,  etc.)  Too  much  must  not,  however,  be 
expected  from  these  proceedings. 

d.  Paralysis  of  the  Muscles  supijlied  by  tlie  Nerms  Accessor ius 

Willisii. 

A.  Euleriburg,  1.  c.  p.  561. — Duchenne,  Elecris,  local.  2.  u.  3.  Aufl. — Erl,  Paralyse 
u.  Atrophie  sammtl.  voni  N.  access,  sin.  versorgt.  Muskelii.  Arch.  f.  kliu.  Med. 
IV.  p.  246.  1868. — Seeligmiiller,  Lulimiing  des  Accessor.  Willisii.  Arcli.  f. 
Psycli.  u.  NeiT.  HI.  p.  433.  1871. 

This  nerve  is  chiefly  distributed  to  the  sterno-cleido-mastoid 
and  trapezius  muscles,  which,  however,  receive  other  branches 
from  the  cervical  plexus.  Its  internal  branch,  which  soon  unites 
with  the  vagus,  innervates  the  muscles  of  the  larynx,  part  of  the 
velum  palati,  and  some  of  the  pharyngeal  muscles. 

Mtlology. — The  causes  of  this  paralysis,  which  is  on  the 
whole  of  rare  occurrence,  are  probably  in  part  rheumatic  and 
then  for  the  most  part  affect  only  the  external  branch,  or  one  of 
its  twigs,  or  they  may  be  traumatic,  and  caused  by  cuts,  stabs, 
or  gunshot  wounds  in  the  neck,  etc.  Paralysis  of  the  above- 
named  muscles  may  also  result  from  compression  of  the  nerve, 
however  produced,  whether  by  disease  of  the  bones  of  the  skull, 
fractures  of  the  cervical  vertebn©,  tumors,  swelling  of  the  lym- 
phatic glands,  and  abscesses,  as  well  as  from  neuritis  and  neuro- 
mata.   Lastly,  progressive  atrophy  of  these  muscles,  especially 
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of  the  trapezii,  not  unfrequently  leads  to  their  complete 
paralysis. 

Symptoms. — We  shall  here  only  describe  the  symptoms  of 
paralysis  of  the  two  large  muscles  supplied  by  the  accessorius. 
Each  of  these  may  be  sej^arately  attacked,  but  they  may  be  also 
coincidently  paralyzed ;  and  again  each  or  both  may  be  affected 
by  unilateral  or  bilateral  paralysis. 

In  unilateral  par  aly  sis  of  the  sterno-cleido-mastoid,  the  head 
is  held  in  a  slightly  oblique  position,  in  consequence  of  the  unop- 
posed action  of  the  healthy  muscle  on  the  other  side  ;  the  chin  is 
turned  towards  the  affected  side,  and  somewhat  elevated,  and  the 
head  cannot  be  easily  rotated  voluntarily  in  the  opposite  direc- 
tion, whilst  passive  movement  can  be  easily  performed.  This 
unnatural  position  is,  however,  not  very  strongly  marked,  since 
the  rotation  of  the  head  can  be  effected  by  other  muscles.  The 
absence  of  the  well-marked  prominence  of  the  sterno-cleido-mas- 
toid,  which  should  appear  when  the  movement,  usually  effected 
by  this  muscle,  is  resisted,  is  very  characteristic,  so  that  if  the 
chin  be  supported  with  the  hand,  and  the  patient  be  du'ected  to 
move  it  forcibly  downwards  or  laterally,  the  muscular  beUy  on 
the  sound  side  alone  projects.  When  unilateral  paralysis  has 
lasted  for  a  long  time,  contracture  of  the  healthy  muscle  occurs, 
and  causes  persistent  obliquity  of  the  position  of  the  head. 

With  bilateral  paralysis  of  the  sterno-cleido-mastoid,  the  head 
is  held  straight,  but  the  corresponding  movements,  and  especially 
rotation  of  the  head  with  the  chin  somewhat  raised,  can  only  be 
performed  with  difficulty,  and  with  the  aid  of  other  muscles. 
Here,  also,  the  absence  of  the  firm  prominence  of  the  muscles  in 
these  movements  is  very  characteristic.  If  the  muscles  are 
coincidently  atrophied,  a  slight  and  otherwise  absent  depression 
between  the  mastoid  process  and  sternum  is  produced;  the  neck 
appears  somewhat  leaner. 

In  paralysis  of  the  trapezius^  the  deformity  is  cliiefly  ex- 
pressed by  the  position  of  the  scapula ;  this  appears  to 
be  drawn  bodily  somewhat  downwards  and  forwards ;  its 
inner  border  is  separated  from  the  vertebral  column,  and 
placed  obliquely,  whilst  the  inferior  angle  remains  relatively 
nearer  to  the  vertebral  column.    The  acromion  process  falls 
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downwards  and  forwards,  partly  owing  to  tlie  weiglit  of  the 
arms,  partly  in  consequence  of  tlie  antagonistic  action  of  the 
rhomboidens  and  levator  anguli  scapulas ;  in  consequence  of 
this  the  clavicle  projects,  the  supra-clavicular  fossa  apj)ears 
deeper  than  natural,  and  the  posterior  and  Superior  angle  of  the 
scapula  can  be  felt  at  its  upper  border  with  unusual  distinctness. 

Partial  paralyses  of  the  muscle  are  not  uncommon,  on 
account  of  its  nervous  supply  being  derived  from  various 
sources,  and  these  are  especially  liable  to  occur  in  the  course  of 
progressive  muscular  atrophy.  The  position  of  the  scapula  dif- 
fers to  some  extent,  according  to  whether  the  upper,  middle,  or 
lower  third  of  the  muscle  is  paralyzed. 

Voluntary  elevation  of  the  shoulder  is  limited,  or  at  least  is 
effected  in  another  direction,  and  by  other  muscles  than  normal. 
The  levator  anguli  scapulae  here  acts  vicariously,  and  usually 
undergoes  considerable  development  in  those  affected  with 
paralysis  of  the  trapezius,  so  that  it  may  easily  be  mistaken  for 
the  anterior  border  of  a  strongly  contracting  trapezius.  The 
distinction  between  these  two,  however,  is  not  difficult,  if  a  little 
care  be  exercised,  for  the  levator  chiefly  raises  the  internal  and 
superior  angle  of  the  scapula  ;  the  belly  of  the  muscle  can  only 
be  followed  to  this  point ;  it  considerably  deepens  the  supracla- 
vicular fossa,  and  makes  the  clavicle  stand  noticeably  off  from 
the  thorax;  the  trapezius,  on  the  other  hand,  chiefly  elevates 
the  acromial  end  of  the  scapula,  drawing  the  whole  scapula 
towards  the  vertebral  column,  and  the  belly  of  the  muscle  may 
be  distinctly  followed  to  the  acromial  end  of  the  clavicle.  This 
may  also  be  very  distinctly  demonstrated  by  faradic  investiga- 
tion. Moreover,  the  voluntary  approximation  of  the  scapula  to 
the  vertebral  column  (retraction  of  the  shoulder)  is  considerably 
interfered  with ;  so  far  as  it  is  practicable,  it  is  effected  by 
distinctly  visible  contractions  of  the  rhomboids,  which  draw  the 
scapula  at  the  same  time  upwards,  and  render  its  border  some- 
what oblique.  Lastly,  the  elevation  of  the  arm  above  the 
horizontal  line,  notwithstanding  the  normal  action  of  the  deltoid 
and  serratus  magnus,  is  considerably  disturbed,  because  the 
traction  exercised  upon  the  acromion  by  the  upper  third  of 
trapezius  upwards  and  backwards  is  absent ;  paralysis  of  the 
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trapezius  thus  olfers,  in  the  abnormal  position  of  tlie  shoulder, 
and  in  the  disturbances  of  motion  that  result,  a  very  character- 
istic picture. 

If  both  trapezii  are  paralyzed,  these  anomalies  are  present  on 
both  sides,  the  back*  appears  to  be  more  strongly  arched  in  a 
horizontal  direction,  because  both  shoulder-blades  have  fallen 
outwards  and  forwards  ;  the  position  of  the  head  is  not  essen- 
tially altered,  but  some  difficulty  is  experienced  in  maintaining 
it  in  an  upright  and  straight  position,  the  head  easily  sinking  on 
the  chest. 

If  both  the  muscles  supplied  by  the  accessorius  are  paralyzed, 
the  symptoms  of  the  double  paralysis  are  combined.  In  such 
cases,  especially  when  there  is  paralysis  of  the  whole  acces- 
sorius, symptoms  are  not  uncommonly  present  which  result 
from  paralysis  of  the  internal  branch  :  hoarseness  caused  by 
paralysis  of  the  laryngeal  muscles  of  the  affected  side  ;  nasal 
intonation  of  voice,  etc.,  owing  to  paresis  of  the  velum  palati  ; 
and  difficulty  of  swallowing  from  paresis  of  the  constrictors  of 
the  same  side.  Seeligmueller  has  observed  increased  frequency 
of  the  pulse  in  bilateral  paralysis,  though  this  is  not  common 
in  unilateral  paralysis  (Erb). 

There  is  little  to  be  said  in  regard  to  the  electrical  relations. 
In  one  case  of  traumatic  paralysis,  caused  by  a  stab  with  a 
knife  in  the  neck,  I  found  the  reaction  of  degeneration. 
This  would  depend  entirely  upon  the  cause  of  paralysis,  and 
upon  any  secondary  trophic  disturbances  that  might  be  present 
in  the  nerves  and  muscles. 

The  diagnosis  is  self-evident  from  the  above  description. 
The  anomalies  of  the  position  maintained  and  of  the  motility 
must  be  carefully  examined ;  no  mistake  should  be  made  in 
regard  to  the  levator  anguli  scapulae,  and  the  movements  of  the 
head  and  shoulder-blade  should  be  investigated  with  the  great- 
est possible  care,  accurate  comparisons  being  made  with  those 
of  the  opposite  side  ;  and  for  this  purpose  faradic  excitation  is 
extremely  useful.  The  preservation  of  passive  motility  prevents 
this  from  being  mistaken  for  contractures  of  the  antagonistic 
muscles. 

In  regard  to  the  determination  of  the  seat  of  the  cause 
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of  the  paralj^sis,  tlie  implication  of  tlie  several  branches,  and 
especially  of  the  branches  of  the  internal  division,  is  of  import- 
ance. The  persistence  of  contractions  of  the  sterno-cleido- 
mastoid  and  trapezius  during  forced  insjjiration,  whilst  the 
muscles  cannot  be  brought  into  play  by  voluntary  effort,  is 
very  characteristic  of  centric  paralyses,  that  is  to  say,  of  paral- 
yses which  have  their  seat  of  origin  above  the  j)ons. 

The  prognosis  is  determined  by  the  cause  of  the  disease  and 
by  the  amount  of  trophic  disturbance  that  may  be  present. 

Ti'eatment. — In  addition  to  the  causal  treatment,  the  applica- 
tion of  electricity  is  of  primary  importance,  and  should  be 
undertaken  according  to  general  principles.  In  chronic  cases, 
with  secondary  contractures,  approjDriate  orthopsedic  treatment 
is  requisite  (active  and  passive  gymnastics,  tenotomy,  sup- 
porting apparatus). 

e.  Paralysis  of  the  Muscles  supplied  hy  tlie  Hypoglossal 
Nerve. — Glossoplegia. — Paralysis  of  the  Tongue. 

Eomlerg,\.  c.  2  Aufl.,  I.,  3.  p.  78,  1851, — A.  Eulenhurg,  1.  c.  p.  546. — Weir  MiicTiell, 
Injuries  of  Nerves,  p.  335. — See  also  the  Literature  of  Progressive  Bulbar 
Paralysis. 

The  hypoglossal  nerve,  it  is  well  known,  innervates  all  the 
lingual  and  most  of  the  muscles  attached  to  the  hyoid  bone. 
Its  paralysis  is  consequently  indicated  essentially  by  disturb- 
ances of  the  important  and  extremely  delicate  motility  of  the 
tongue. 

Etiology. — Lingual  paralysis  is  not  unfrequently  a  subordi- 
nate symptom  of  various  centric  diseases.  It  very  rarely  occurs 
as  an  isolated  affection.  The  tongue  is  often  implicated  in  hemi- 
plegia from  hemorrhage,  embolisms,  etc.  in  the  central  ganglia 
and  cerebral  hemispheres.  Paralysis  of  the  tongue  is  a  fi-equent 
symptom  in  diseases  of  the  medulla  oblongata,  in  progressive 
bulbar  paralysis,  in  tabes  dorsalis,  when  it  is  sufficiently  ad- 
vanced, and  in  progressive  muscular  atrophy,  if  the  nucleus  and 
origin  of  the  hypoglossal  are  implicated  in  the  lesion.  Injuries 
of  the  spinal  cord  at  a  high  level,  as,  for  example,  in  fracture  of 
the  atlaS;  may  cause  lesion  of  the  hypoglossal  nerve.  This  nerve 
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may  also  be  periplierically  injured  by  diseases  of  tlie  basis 
cranii,  tumors,  enlargement  of  lymjpliatic  glands,  Avounds,  opera- 
tions in  tlie  neck,  etc.  As  the  movements  of  the  tongue  minis- 
tering to  articulation  probably  possess  centres  of  innervation  com- 
mon to  both  nerves,  it  is  obvious  that  in  central  paralyses  both 
hypoglossal  nerves  are  not  unfrequently  affected. 

Symj^toons. — When  the  tongue  is  paralyzed  on  one  side,  it 
assumes  an  oblique  position  ;  on  being  thrust  out,  the  tip  is 
directed  to  the  paralyzed  side,  in  consequence  of  the  unilateral 
action  of  the  healthy  genioglossus,  which  pushes  the  tongue, 
vsrhen  protruded,  to  the  opposite  side  ;  the  unilateral  paralysis  of 
the  elevators  of  the  hyoid  bone  has  but  little  influence  in  this 
respect.  Isolated  contractions  of  lingual  fasciculi  of  muscle  are 
not  unfrequently  observed  on  the  sound  side,  in  consequence  of 
which  the  apex  of  the  tongue  can  be  curved  towards  the  sound 
side ;  or,  when  efi'orts  to  innervate  are  made,  the  sound  side 
becomes  more  prominent.  Paresis  or  paralysis  of  one  half  of 
the  tongue,  as  a  rule,  is  only  distinctly  observable  in  the  j)er- 
formance  of  the  various  movements.  When  it  is  at  rest  on  the 
floor  of  the  mouth,  no  well-marked  difference  can  be  noticed. 

When  the  paralysis  is  bilateral  and  complete,  the  tongue 
lies  immovable  on  the  floor  of  the  oral  cavity,  appears  relaxed 
and  atrophied,  not  unfrequently  presents  a  constant  trembling 
movement  (in  consequence  of  fibrillar  muscular  contractions), 
with  small  wrinkles  on  its  surface.  If  there  be  only  xjaresis,  the 
tongue  can  be  protruded,  though  with  some  difiiculty,  and  is  at 
once  tremblingly  retracted  ;  the  performance  of  the  several  vol- 
untary movements  is  accomplished  only  slowly  and  incompletely. 

The  most  important  disturbances  that  occur  in  all  forms  of 
glossoplegia  are  those  of  mastication  and  of  speech  (masticatory 
and  articulatory  glossoplegia  of  Komberg) ;  mastication  is  inter- 
fered with  because  the  masses  of  food  are  no  longer  properly 
rolled  about  in  the  oral  cavity,  and  placed  between  the  teeth  ; 
swallowing  is  rendered  more  diflacult  because  the  tongue  is 
incapable  of  directing  the  food  backwards  into  the  pharynx  and 
shutting  off  the  oral  cavity  from  the  pharyngeal  cavity ;  the  food 
consequently  remains  on  the  dorsum  of  the  tongue,  or  lies  on 
its  paralyzed  half ;  food  and  fluids  regurgitate  into  the  oral 
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cavity  during  deglutition;  salivation  and  swallowing  of  tlie 
saliva  is  rendered  difficult,  and  the  patient  is  annoyed  by  being 
frequently  obliged  to  expectorate. 

Disturbance  of  speecli  may  present  itself  in  various  degrees 
of  intensity.  When  the  paralysis  is  unilateral  and  partial, 
only  those  sounds,  the  pronunciation  of  which  is  effected  by  the 
tongue,  are  rendered  difficult,  and  are  indistinctly  and  incom- 
pletely articulated  ;  these  letters  are  s,  sc/i,  I,  e,  i,  and  at  a 
subsequent  period,  Jt,  g,  r,  etc.  When  the  paralysis  is  bilateral 
and  the  tongue  has  undergone  atrophy,  sj^eech  becomes  exceed- 
ingly indistinct,  muttering,  and  inarticulate,  so  that  the  patient 
can  only  express  himself  in  sounds  that  are  scarcely  intelligible. 
(This  must  be  clearlj'-  distinguished,  on  the  one  hand,  from  stut- 
tering, which  is  a  form  of  spasm,  and  disturbance  of  co-ordina- 
tion of  the  muscles  of  the  tongue  ;  and,  on  the  other  hand,  from 
dumbness  and  aphonia,  which  are  essentially  different  from  the 
"articular  glossoplegia.")  Singing,  and  especially  the  singing 
of  falsetto  notes,  is  rendered  difficult  even  in  the  less  marked 
degrees  of  lingual  paralj^sis. 

The  diagnosis  of  lingual  paralysis  is  easily  made,  since  even 
slight  disturbances  of  the  extremely  fine  and  complex  motility  of 
the  tongue  are  rendered  very  evident  by  the  remarkable  func- 
tional disturbances  that  result  from  them.  It  is  seldom  that  it 
is  requisite  to  pay  great  attention  to  the  recognition  of  finer 
disturbances.  In  more  complicated  cases,  as  for  example  those 
of  bulbar  paralysis,  the  disturbances  arising  from  paralysis  of 
the  lips  or  of  the  velum  palati  must  be  distinguished  from  those 
caused  by  the  glossoplegia. 

Theprognosis  is  entirely  dependent  on  the  primary  disease,  and 
is  hence,  as  a  rule,  unfavorable;  even  in  apoiDlectic  hemiplegi^e,  in 
which  the  motility  of  other  cerebral  nerves  ordinarily  returns 
quickly,  disturbances  of  articulation  and  the  oblique  position  of 
the  tongue  often  persist  for  a  long  time.  Peripheral  paralyses  of 
the  hypoglossal  nerve  usually  offer  a  better  prognosis. 

Treatment— HhQ  treatment  lias  in  but  a  few  recorded  cases 
proved  favorable,  which  might  be  expected,  since  there  is  usually 
some  severe  central  lesion ;  at  the  same  time  these  diseases  re- 
quire direct  treatment,  and  any  evident  cause  of  the  disease 
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slioulcT  if  possible  be  removed.  In  regard  to  the  direct  treatment, 
electricity  should  be  exclusively  recommended.  Faradisation  or 
galvanization  of  the  tongue  may  be  applied  directly  from  the 
oral  cavity,  or  by  excitation  of  the  hypoglossal  nerve  in  the 
neck,  immediately  above  the  great  cornu  of  the  hyoid  bone. 
The  primary  affection  may  also  in  many  instances  be  subjected 
to  and  greatly  improved  by  galvanic  treatment. 

f.  Paralysis  of  the  Muscles  supplied  hy  the  Cervical  and 

Dorsal  Nerves. 

In  a  practical  point  of  view,  it  is  not  very  easy  to  draw  a  sharj) 
line  of  distinction  between  the  nerves  or  plexuses  affected  in  the 
extremely  numerous  forms  of  paralysis  that  come  into  consider- 
ation under  this  head,  because  even  under  normal  conditions 
there  are  no  well-defined  limits,  but  all  imaginable  combinations 
occasionally  occur.  In  order  to  avoid  frequent  repetition,  espe- 
cially in  regard  to  the  etiology  and  treatment  of  these  paralyses, 
we  prefer  to  give  a  rather  general  account  of  them,  and  shall 
subsequently  treat  with  more  fulness  the  special  symptoma- 
tology and  the  more  fj'equent  and  important  types  that  present 
themselves,  as,  for  example,  paralysis  of  the  serratus,  radial  pa- 
ralysis, etc.  Reference  to  numerous  muscles  and  groups  of 
muscles,  which  are  seldom  affected  and  in  which  the  existence 
of  paralysis  is  diffcult  to  recognize,  as  in  the  deep  ^muscles  of 
the  throat,  neck,  and  back,  will  be  entirely  omitted. 

A  natural  classification  of  the  very  abundant  material  may 
be  made  by  first  discussing  paralysis  of  single  muscles  or  groups 
of  muscles  in  the  throat  and  neck,  in  the  shoulder,  back,  and 
abdomen ;  then  the  paralyses  of  the  inspiratory  muscles ;  and 
finally  concluding  with  an  account  of  the  isolated  and  com- 
bined forms  of  paralysis  in  the  regions  supplied  by  the  various 
nerves  of  the  upper  extremities. 

For  detailed  information  we  must  refer  to  the  following  works  : 

C.  Bell,  1.  c.  p.  324  et  seq.  1832. — Duchenne,  Electris.  local.— ^.  Eulenlurg,\.  c.  pp. 
565 — 595. — Schmidt,  z.  Casuist,  periph.  traumat.  Paralysen.  Diss.  Berlin,  1870. — 
Fffi-reol-Beuillet,  Etudes  sur  les  paral.  du  merabre  supSr.  Ii6es  aux  fract.  de 
rhumerus.    Tli&ec,  Paris,  1869. — Bernhcirdt,  Armliihuiuug  nacli  Schulterluxa- 
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tion.  Bed.  kliii.  Wocli.  1871,  No.  S.—SeelujmilUei;  ul^er  Sympatliicusaffec- 
tionen  bei  Verletzungen  cles  Plex.  brach.  Bed.  kliu.  Woch.  1870,  No  26.— See, 
in  addition,  the  various  treatises  on  nervous  diseases  and  electrotlierai^eutics,  the 
literature  of  cerebral  paralyses,  etc. 

Paralysis  of  the  Sekhatus.  Veljjemi.  Anatom.  chir.  1825. — Deanos,  Diss.  1845. — 
Becker,  Erfahr.  im  Gebiet  der  Chir.  u.  Augcnhcilk.  1845.— Cfj/l'a,  Prag.  Viertel- 
jahrschrift,  IQm.—Neuscliler,  Arch.  d.  Ileilk.  im2.—Busch,  Langenbcck's 
Arch.  IV.  1.  18G3.— lV7<?s««-,  Arcli.  f.  klin.  Med.  Y .  ^.  IQQQ.—Eulenlurg 
sen,,  Berl.  klin.  "Woch.  18G9,  No.  ^2.—Caspari,  Arch.  f.  klin.  Med.  V.  1868.— 
Chvostel,  osterr.  Zeitschr.  f.  pr.  ITeilk.  1871,  Nos.  13—16.-0.  Benjer,  Lahmung 
des  N.  thorac.  long.    Breslau,  1873  (complete  and  exhaustive  account). 

Paralysis  of  the  Muscles  op  the  Back.  ZiiradelU,  dellc  paralisi  del  muscoli 
dclla  Spina.    Gazz.  med.  it.   Loml).  1859,  Nos.  18—21. 

Paralysis  of  the  Inspiratory  Muscles  and  Diaphragm.  Bell,  1.  c.—Romlerg, 
1.  c.  2.  Aufl.  L  3.  p.  lOi.—  Oijpoher,  Lahmung  des  Zwerchfells.  Spitalzeit. 
1862,  No.  24:.—Duchenne,  Electr.  local.  IL  6d.  p.  718. 

Paralysis  of  the  Musculo-Spiral  (Radialis,  Henle).  ZuradelU,  Gazz.  med. 
ital.  Lomb.  1858,  Nos.  44—47. — Baclwu,  de  la  Paral.  du  nerf  radial, 
Paral.  des  Porteurs  d'Eau  de  Rennes.  Mem.  de  Med.  et  Cliir.  milit. 
Avril,  1864. — Brenner,  traumat.  Lalimung  der  Mm.  extens.  carpi,  etc.  Petersb. 
med.  Zeitschr.  XI.  1866.— Electroth.  Unters.  IL  l^m.— Billroth,  Krucken- 
lalimung  des  N.  radialis.  Wien.  med.  Woch.  1867,  No.  69. — GuUer,  Nicaise, 
de  la  tumeur  dorsale  de  la  main  dans  la  paralys.  saturn.  etc.  Union 
med.  1868,  Nos.  78—80,  105.  Gaz.  med.  de  Par.  1868,  Nos.  20,  21.— 
Lciferon,  Recli.  sur  les  paralys.  etc.  result,  de  I'usage  des  bequilles.  Those, 
Paris,  1868. —  nUzig,  Studien  iiber  Eleivergiftung.  Berlin,  1868. — Barwinl-el, 
Schmidt's  Jahrb.  Baud  139,  p.  118. — A.  Eidenhurg,  Bleiliihmung.  Berl.  Idin. 
Woch.  1868,  No.  6.— T7.  Erh,  Bleiliihmung.  Arch.  f.  klin.  Med.  IV.  p.  242, 
1868. — Fournie,  Tumefact.  de  la  main  etc.  Union  m6d.  1869,  No.  17. — 
Baviot,  iiber  denselben  Gegenstand.  Th5se,  Paris,  1869. —  Webber,  Paralysis  of 
the  Radialis,  Bost.  med.  Journ.  1871. — v.  Krafft-EUng,  Kriickcnlahmung. 
Arch.  f.  klin.  Med.  IX.  p.  125.  19,12.— Busch,  Heilung  einer  Radialislahmung 
nach  Oberarmbruch.  Berl.  Idin.  Woch.  1872,  No.  ZL— Savory,  Excis.  of  the 
nuisculo-spiral  nerve.  Lancet.  1868,  Aug.  1. — Lmgenmayr,  Casuistilc  derRadial- 
isliihm.  Diss.  Berlin,  \m2.—Barnli(mlt,  Differentialdiagnnse  der  Radialispara- 
lyse.  Vircli.  Arch.  54,  1872.— Pa^ms,  de  la  paral j'sie  reputec  dieumatism.  du 
nerf  radial.  Arch.  ggmSr.  Juin,  lS72.—Goml)ault,  Contnbut.  it  Thistoire  anatom. 
de  I'atroph.  muse,  saturn.  Arch,  de  physiol.  1873— Bernliardt,  zur  Pathol,  d. 
Radialisparal.  Arch.  f.  Psych,  u.  Nerv.  IV.  3.  1874.— C.  Westplial,  iiber  eine 
Veriinderung  d.  N.  rad.  bei  Blciliilimung,  ilx  IV.  3.  p.  776. 

Paralysis  of  the  Median.  Richet,  Section  du  nerf  median.  Conservat.  de  la 
sensibility  de  la  main.  Union  m(3d.  u.  Gaz.  des  hop.  1867.  (See  also  Buchenne, 
El.  loc.  IIL  ed.) 
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1.  Paralysis  of  Sjpecial  Muscles  and  Groups  of  Muscles  of 
the  Neck  and  Ti^wik.  {Neck,  Back,  Shoulder,  Breast,  and 
Belly.) 

Nearly  all  the  mnscles  that  we  are  abont  to  mention  may  be 
separately  and  independently  paralj^zed,  though  it  is  more  com- 
mon for  several  to  be  coincidently  affected.  The  general  charac- 
ters of  the  disease  may  in  consequence  be  very  complicated,  and 
in  many  instances  great  attention  is  required  to  recognize  the 
particular  muscle  the  function  of  which  is  abolished.  We  are 
much  indebted  to  Duchenne  for  making  material  advances  in 
our  means  of  diagnosis. 

Paralysis  of  the  pectoralls  major  and  pectoralis  minor. — 
These  muscles,  which  are  supplied  by  the  anterior  thoracic  nerves 
(Henle),  are  very  rarely  separately  x^aralyzed,  and  their  paralj^sis 
is  usually  only  a  subordinate  sym23tom  of  more  com23lex  forms  of 
paralysis  (traumatic  joaralysis  of  the  brachial  j^lexus,  hemiplegia, 
and  not  unfrequently  progressive  muscular  atrophy).  It  is  rec- 
ognized at  once  by  the  impairment  or  total  loss  of  the  power 
of  adducting  the  arm  to  the  thorax,  and  by  the  inability  of  the 
patient  to  seize  the  opposite  shoulder  with  the  hand,  or  to  olfer 
any  resistance  to  passive  abduction  of  the  arm.  If  atrophy 
be  also  present,  the  subclavicular  fossa  is  considerably  deepened, 
the  ribs  and  intercostal  spaces  are  strongly  marked,  and  may  be 
distinguished  with  unusual  facility,  and  the  anterior  wall  of  the 
axilla  is  reduced  to  a  flaccid  fold  of  skin. 

Paralysis  of  the  rhoiiiboidei  and  legator  angull  scapulcB, 
which  are  supplied  by  the  nervus  dorsalis  scapulse  (Henle),  is 
recognizable  with  great  diiSculty,  since  it  does  not  occasion  any 
material  alteration  in  the  position  of  the  scapula  when  the  arm  is 
at  rest.  Forced  elevation  of  the  shoulder  is  rendered  impossible. 
It  is  only  when  there  is  complete  paralysis  and  atrophy  of  the 
tra23ezius  that  the  ]3aralysis  of  the  rhomboidei  can  be  easily 
diagnosticated  by  the  total  incapacity  of  the  patient  to  draw  the 
scapula  towards  the  vertebral  column,  while  paralysis  of  the 
levator  anguli  scapulse  is  recognized  by  the  failure  to  effect  the 
characteristic  elevation  of  the  scaj)ula. 

Paralysis  of  the  latissimus  dor  si  is  also  an  affection  of  ex- 
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treme  rarity.  (The  muscle  is  supplied  by  the  subscapular 
nerves.)  It  is  most  commonly  seen  as  a  subordinate  symptom 
of  progressive  muscular  atrophy.  The  principal  resulting  dis- 
turbance is  that  the  arm  cannot  be  adducted  with  the  usual 
amount  of  force,  and  that  the  ability  to  bring  the  raised  arm 
forcibly  dovs^nwards  is  diminished  or  abolished.  The  arm  and 
shoulder  cannot  be  drawn  forcibly  downward,  nor  the  hand  be 
brought  with  the  usual  facility  to  the  buttock.  Rotation  of  the 
arm  is  but  little  interfered  with,  since  this  movement  can  be 
effected  by  the  muscles.  When  the  body  is  at  rest,  and  the  arm 
is  allowed  to  hang  by  the  side,  little  or  no  deformity  is  observ- 
able. 

Paralysis  of  the  imoard  and  oictioard  rotators  of  the  upper 
arm  not  unfrequently  occurs  in  connection  with  paralyses  of 
other  adjoining  muscles,  and  then  exhibits  tolerably  characteristic 
symptoms,  which  however  are  usually  only  discoverable  on  close 
investigation. 

If  the  outward  rotators  (the  infraspinatus  muscle^  which  is 
supplied  by  the  suprascapular  nerves,  and  the  teres  minor, 
supplied  by  the  axillary)  be  paralyzed,  considerable  disturb- 
ances are  experienced  in  many  occupations  in  which  the  rotation 
outwards  of  the  arm  is  required.  As  Duchenne  has  shown,  this 
occurs  in  writing  and  drawing,  in  which  the  formation  of  straight 
lines  from  left  to  right  is  in  part  dependent  upon  the  contraction 
of  the  infraspinatus  and  teres,  which  movements  are  rendered 
difficult  or  impossible  when  these  muscles  are  paralyzed.  The 
same  occurs  in  all  occupations  requiring  the  use  of  the  needle, 
as  the  above-named  muscles  are  brought  into  play  every  time 
the  thread  is  drawn  out.  If  the  arm  be  rotated  inwards,  it  can- 
not be  voluntarily  rotated  outwards,  as  is  very  well  shown  by 
the  rectangularly  bent  forearm,  which  acts  as  a  pointer.  The 
increased  depression  of  the  infraspinatus  fossa,  present  in  so 
many  instances,  serves  to  establish  the  diagnosis. 

Paralysis  of  the  inward  rotators  (the  suhscapularis,  the  teres 
major,  and  in  part  also  the  latissimus  dor  si),  which  are  all 
innervated  by  the  subscapular  nerves,  occasions  still  more  re- 
markable disturbance,  as  all  movements  with  the  hand  towards 
the  opposite  side  of  the  body  or  head  are  rendered  difficult 
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or  impossible.  Wlieii  tlie  arm  is  rotated  outwards,  it  cannot  be 
voluntarily  rotated  inwards.  On  account  of  the  preponderance 
of  the  action  of  the  outward  rotators,  the  arm  is  constantly 
maintained  in  a  state  of  abnormal  rotation  outwards,  and  the 
function  of  the  outward  rotators  is  thus  materially  imjiaired. 
These  paralyses  are,  however,  easily  distinguished  from  contrac- 
tures by  the  fact  that  passive  motility  is  j)reserved.  Tlieir  etiol- 
ogy, the  electrical  relations,  and  the  treatment  are  nearly  the 
same  as  in  paralyses  of  the  serratus. 

Paralysis  of  the  musculus  serratus  antlcus  major  belongs  to 
the  more  frequent  and  important  paralj^ses  of  isolated  muscles. 
It  has  long  excited  the  interest  of  physiologists  and  pathologists, 
and  an  extensive  literature  exists  in  regard  to  it.  On  the  whole, 
however,  the  relations  of  this  form  of  paralysis  are  tolerably 
simple,  and  are  now  perfectly  understood.  (See  especially  the 
exhaustive  work  of  O.  Berger.) 

The  muscle  is  innervated  by  the  nervus  thoracicus  posterior 
(Henle),  or  longus,  and  receives  no  other  motor  branches.  The 
exposed  position  of  this  nerve,  rendering  it  liable  to  many  inju- 
ries, as  well  as  the  length  of  its  course,  sufficiently  explains  the 
etiology  of  paralysis  of  the  serratus.  In  the  great  majority  of 
cases  the  paralysis  is  peripheral,  and  arises  from  direct  injury  to 
the  nerve,  such,  for  instance,  as  may  result  from  carrjdng  heavy 
loads  on  the  shoulder  (Wiesner),  from  pressure  or  contusion, 
blows,  and  concussion  of  the  shoulder,  gunshot  wounds  ;  but  it 
is  doubtful  whether  mechanical  compression  and  injury  expe- 
rienced by  the  thoracicus  longus,  as  it  perforates  the  scalenus 
medius,  when  violent  and  repeated  movements  of  the  shoulder 
are  performed,  can  be  the  cause  of  paralysis,  though  it  is  no 
doubt  highly  probable.  At  any  rate,  paralysis  of  the  serratus, 
both  unilateral  and  bilateral,  has  not  unfrequently  been  observed 
after  over-exertion  of  the  muscles  of  the  shoulder,  as  in  mowers, 
puddlers,  shoe-  and  rope-makers.  These  various  circumstances 
explain  why  paralysis  of  the  serratus  muscle  is  far  more  fre- 
quent in  men  than  in  women,  and  chiefly  occurs  on  the  right  side. 
"Catching  cold"  is  also  a  frequent  cause,  numerous  cases  hav- 
ing been  reported  in  which  the  affection  has  been  produced  by 
exx30sure  to  draughts,  by  sleeping  on  damp  ground  or  near  a 
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damp  wall.  Finally,  some  cases  of  this  form  of  paralysis  liave 
been  observed  after  typhoid  fever. 

Paralysis  of  the  serratus  is  very  seldom  a  symptom  of  spinal 
or  cerebral  paralysis,  and  is  then  only  one  amongst  many  minor 
paralytic  phenomena.  It  much  more  frequently  forms  a  symp- 
tom of  progressive  muscular  atrophy,  especially  of  that  char- 
acteristic form  which  begins  in  the  muscles  of  the  back  and' 
shoulder  blade.  The  serratus  is  rarely  first  alfected,  becoming 
independently  atrophic  and  paralyzed.  Far  more  frequently 
other  muscles  are  coincidently  affected,  especially  the  trapezius 
(the  lower  portion  of  which,  according  to  Duclienne,  is  almost 
always  paralyzed  coincidently  with  the  serratus),  the  latissimus 
dorsi,  the  rhomboidei,  etc.  The  occurrence  of  bilateral  paralysis 
and  atrophy  is  of  course  not  a  rare  event. 

The  symptoms  of  jaaralysis  of  the  serratus  are  so  characteristic 
that  it  is  difficult  to  misinterpret  them.  They  are  often  pre- 
ceded for  some  time  by  neuralgic  pains  in  the  region  of  the  supra- 
clavicular branches  of  the  brachial  plexus.  With  this  is  asso- 
ciated increased  difficulty  in  the  performance  of  certain  move- 
ments, which  first  leads  the  patient  to  seek  for  medical  advice. 
All  the  symptoms  that  are  at  this  time  present  may  be  sufficiently 
explained  by  the  physiological  action  of  the  muscles  (so  fully 
discussed  by  0.  Berger),  which  influences,  on  the  one  hand,  the 
position  of  the  scapula  when  at  rest  and  during  the  performance 
of  certain  movements,  and,  on  the  other  hand,  the  vertical  eleva- 
tion of  the  arm.  Thus  we  find  that,  whilst  at  rest  with  the  arm 
hanging  down,  the  scapula  is  somewhat  raised  and  approxi- 
mated to  the  vertebral  column,  and  so  rotated  upon  its  axis  that 
its  inferior  angle  is  approximated  to  the  vertebral  column,  its 
anterior  border  inclined  downwards,  and  consequently  its  inner 
border  directed  somewhat  obliquely  upwards  and  outwards; 
hence  we  observe  a  slight  wing-like  standing  off  of  the  inner  bor- 
der, and  especially  of  the  inferior  angle  of  the  scapula  from  the 
wall  of  the  thorax.  All  these  symptoms  are  caused  by  the 
preponderance,  when  the  arm  is  at  rest,  of  the  antagonistic 
muscles  (rhomboidei,  levator  scapuli  and  trapezius)  over  the 
paralyzed  serratus.  If  these  muscles  are  also  paralyzed,  the 
deformity  is  less  marked.    Much  more  striking  disturbances 
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immediately  make  tlieir  appearance  when  certain  movements 
are  performed ;  thus  when  the  patient  is  directed  to  raise  the 
extended  arm,  it  is  seen  at  once  thai  lie  cannot  raise  it  above 
tlie  liorizontal  level,  because  the  rotation  of  the  scapula  for- 
wards and  the  elevation  of  its  anterior  angle,  which  is  effected 
by  the  serratus,  is  no  longer  accomplished,  and  without  this  it  is 
impossible  to  raise  the  arm  to  the  vertical  position.^  If  this  move- 
ment be  replaced  by  forcible  fixation  and  rotation  of  the  scapula 
forwards,  the  elevation  of  the  arm  can  be  immediately  performed. 
If  the  arm  be  raised  horizontally  in  the  X3lane  of  the  body,  the 
inner  border  of  the  scapula,  instead  of  being  removed  farther 
away  from  the  vertebral  column,  passes  more  and  more  inwards 
towards  the  column,  pushing  a  considerable  mass  of  muscle  be- 
fore it ;  if  there  be  bilateral  paralysis,  the  inner  borders  of  the 
scapulae  may  actually  touch  one  another.  If  the  raised  arm  be 
brought  forward,  the  inner  border  of  the  scapula  becomes  more 
and  more  separated  from  the  wall  of  the  chest,  standing  off  in  a 
wing-like  manner,  and  to  such  an  extent  that  a  deep  fossa  is 
formed  in  which  the  hand  may  be  easily  laid,  so  that  the  inner 
surface  can  be  felt ;  whereas  under  normal  conditions  the  inner 
border  of  the  scapula  is  firmly  applied  to  the  wall  of  the  thorax 
in  this  movement.  In  bilateral  paralysis  the  scapulse  thus  inclose 
a  deep  hollow,  in  which  the  muscular  bellies  of  the  rhom- 
boidei  distinctly  project.  By  this  sjanptom  alone — the  inner 
border  of  the  scapula  projecting  in  a  wing-like  manner  when  the 
arm  is  raised  in  a  forward  direction— paralysis  of  the  serratus 
may  be  recognized  at  once  with  certainty.  If  contraction  of  the 
muscle  can  be  effected  by  faradic  irritation  of  its  nerves,  the 
characteristic  deformity  is  at  once  removed. 

In  addition  to  the  difficulty  of  raising  the  arm,  which  is  par- 
ticularly annoying  to  the  patient,  other  movements  are  also  inter- 
fered with ;  thus  it  is  difficult  to  cross  the  arms  in  fi'ont  of  the 
chest,  and  to  perform  the  movement  of  the  apex  of  the  shoulder 
forwards,  as,  for  example,  in  delivering  a  forward  blow  in  fen- 


'  One  of  my  patients,  a  young  girl,  was  indeed  able  to  raise  the  arm  to  the  vertical 
position,  but  only  by  throwing  the  body  backwards  and  swinging  the  arms  upwards, 
thus  effecting  dislocation  of  the  head  of  the  humerus  downwards. 
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cing  ;  tlie  patient  also  offers  less  resistance  on  the  paralyzed  side 
to  forcible  retraction  of  tlie  slionkler,  etc.  ;  on  the  other  hand, 
respiration  is  not  in  any  way  disturbed  even  when  the  23aralysis 
is  bilateral ;  the  serratus  is  not,  as  was  believed  by  Bell,  Stro- 
meyer,  and  others,  a  muscle  of  inspiration. 

As  a  rule,  disturbances  of  sensibility  are  rarel}'-  or  only 
accidentally  present,  since  ansestliesia,  neuralgia,  and  hyperais- 
tliesia  may  occur  in  the  region  of  the  brachial  plexus  from  the 
same  canse  as  that  which  has  led  to  the  paralysis  of  the  long 
thoracic. 

Considerable  atropliy  of  the  affected  muscle  is  usually  ob- 
served in  j)rogressive  muscular  atroph}^,  as  well  as  in  severe 
traumatic,  neuritic  and  similar  paralyses  ;  this,  of  course,  takes 
place  in  all  instances,  but  it  is  altogether  absent  or  only  slight  in 
degree  in  j^^^i'^lyses  of  centric  origin,  or  in  slight  paralyses 
resulting  from  rheumatism  or  from  pressure. 

The  electrical  relations  are  similar  in  this  form  of  paralysis ; 
that  is  to  say,  in  traumatic  and  severe  rheumatic  forms  of  paral- 
yses, the  reaction  of  degeneration  is  present  to  an  extent  corre- 
sponding with  the  stage  of  the  paralysis  ;  in  paralysis  from  pro- 
gressive muscular  atrophy  there  is  simple  diminution  of  the  elec- 
trical excitability  corresponding  to  the  degree  of  atrophy ;  in 
paralyses  of  centric  origin,  and  in  those  produced  b}^  slight 
pressure,  there  is  either  no  change  or  only  a  slight  diminution  of 
the  electrical  excitability.  In  most  of  the  cases  hitherto  ob- 
served, the  examination  has  been  incomplete  and  only  diminu- 
tion or  loss  of  faradic  excitability  has  been  noted. 

In  regard  to  the  course  pursued  by  paralysis  of  the  serratus 
muscle,  we  need  only  say  that,  after  having  made  its  appearance 
suddenly  or  gradually,  it  may  remain  stationary  for  a  variable 
period,  often  for  many  months,  and  it  only  very  gradually  ter- 
minates in  recovery.  Rheumatic  paralyses  and  those  arising 
from  slight  pressure  almost  always  recover.  Traumatic  paral- 
yses are  usually  of  long  duration,  and  are  not  unfrequently 
incurable,  and  this  is  still  more  certainly  true  of  paralyses  aris- 
ing from  progressive  muscular  atrophy.  In  favorable  cases  the 
muscle  long  remains  feeble,  and  there  is  a  disposition  to  relapses. 
In  protracted  cases  gradual  contracture  of  the  antagonists  takes 
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place,  wldcli  becomes  progressively  more  marked  and  materially 
increases  tlie  abnormal  conditions  produced. 

It  is  not  difficult  to  recognize  paralyses  of  tlie  serratus  after 
the  above  description,  since  the  diagnosis  is  sufficiently  estab- 
lished by  the  patient' s  inability  to  raise  the  arm  to  the  vertical 
position  (whilst  this  can  ea.sily  be  effected  passively),  and  by 
the  characteristic  displacement  of  the  scapula.  The  passive 
motility  of  the  scapula,  and  the  wing-like  standing  off  of  the 
internal  border  of  this  bone,  prevent  the  disease  from  being  con- 
founded with  contracture  of  the  antagonists.  Paralysis  of  the 
other  muscles  attached  to  the  scajDula  cannot  be  easily  mis- 
taken for  paralysis  of  the  serratus,  if  a  little  attention  be  paid  to 
the  case. 

The  prognosis  of  paralysis  of  the  serratus  is  determined  by 
the  cause  of  the  disease,  the  degree  of  the  atroi^hy,  tlie  altera- 
tions of  the  electrical  excitability,  and  the  time  that  the  disease 
has  lasted. 

Paralysis  of  the  dorsal  muscles. — Under  this  term  we  groujD 
those  muscles  upon  whose  action  the  movement,  fixation,  and 
upright  position  of  the  vertebral  column  depend.  It  is  almost 
always  impossible  to  define  exactly  the  particular  muscles  which 
are  affected  in  these  forms  of  paralysis.  We  are  only  tolerably 
accui'ately  acquainted  with  paretic  and  paralytic  conditions  of  the 
extensors.  In  youth  various  degrees  of  weakness  of  the  dorsal 
muscles  are  often  present,  sometimes  on  one,  sometimes  on  both 
sides,  and  affecting  a  greater  or  less  extent  of  the  back.  They 
lead  to  definite  forms  of  spinal  curvature  with  which  we  have 
nothing  further  to  do  in  this  place.  Rheumatic  affections  not 
unfrequently  cause  paralysis  of  one  or  several  of  the  dorsal 
muscles,  and  injuries  affecting  the  vertebral  column  and  the 
back  may  have  the  same  effect.  Paralysis  of  the  dorsal  mus- 
cles are  now  and  then,  but  very  rarely,  observed  as  a  sjanptom 
of  cerebral  paralyses  ;  they  are,  however,  more  frequent  in  spinal 
disturbances  of  motility.  In  paraj)legia3  which  gradually  rise 
towards  the  chest  or  upper  extremities,  nothing  is  more  common 
than  the  symptoms  of  paralysis  of  the  extensors  of  the  back. 
Moreover,  progressive  muscular  atrophy  not  unfrequently  ex- 
tends to  the  dorsal  muscles,  and,  in  the  so-called  i^seudo-hyper- 
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trophy  of  muscles,  the  weakness  of  the  large  extensors  of  the 
back  in  the  lumbar  region  forms  a  very  characteristic  feature  of 
the  disease.  In  a  few  cases  I  have  observed  this  condition  of 
weakness  with  atrophy  developed  in  young  persons  without  any 
obvious  cause. 

The  muscles  principally  affected  are  the  sacro-lumbalis  and 
the  latissimus  dorsi  witli  their  continuations  towards  the  neck  and 
head,  and  also  the  small  muscles  between  the  several  vertebrae. 
It  is  impossible  to  distinguish  the  several  parts  of  these  para- 
lyzed muscles  from  one  another  clinically,  and  it  is  sufficient  to 
confine  ourselves  to  the  determination  whether  the  paralysis  has 
its  seat  in  the  lumbar,  dorsal,  or  cervical  portion.  If  the  mus- 
cles be  paralyzed  on  both  sides,  a  gradually  increasing  posterior 
curvature  of  the  spinal  column  occurs  at  the  affected  part  (para- 
lytic kyphosis),  which  is  usually  most  marked  in  the  dorsal  region 
and  is  less  distinct  in  the  lumbar  and  cervical  regions.  When 
the  extensors  of  the  dorsal  region  are  paralyzed,  the  vertebral 
column  forms  a  large  and  equable  curve,  the  patients  appear 
bent  and  doubled  up  as  in  advanced  age,  and  are  unable  to 
straighten  themselves  voluntarily,  and  to  hold  themselves  uj)- 
right  for  any  length  of  time,  whilst  passive  straightening  of  the 
vertebral  column  can  be  efl'ected  with  tolerable  facility,  and  dis- 
tinguishes the  affection  from  kyphosis  consequent  on  muscular 
contracture,  or  disease  of  the  vertebrae.  If  the  paresis  or  paral- 
ysis be  only  unilateral,  the  various  degrees  of  paralytic  scoliosis 
are  prodiiced.  There  are  numerous  grades  of  these  paretic  con- 
ditions leading  to  manifold  varieties  in  the  amount  and  ex- 
tent of  the  consecutive  deformity,  and  in  the  power  of  the  'pa- 
tient to  rectify  this  deformity  by  voluntary  muscular  effort. 

Paralysis  of  the  extensors  in  the  lumbar  region  presents  very 
characteristic  features.  The  patients  at  once  attract  attention! 
on  account  of  the  curious  position  they  assume.  They  bend  the' 
upper  part  of  the  body  backwards,  to  compensate  for  the  bending: 
in  of  the  lumbar  vertebrae,  so  that  the  centre  of  gravity  of.  the- 
upper  part  of  the  body  falls  behind  the  centre  of  gravity  of .  the 
whole  body  ;  the  balance  is  then  preserved  exclusively  by  the 
abdominal  muscles,  and  if  the  upper  part  of  the  body  is  moved 
forward,  so  that  its  centre  of  gravity  advances  too  far  in  that 
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direction,  the  paralyzed  lumbar  muscles  are  no  longer  capable  of 
holding  it  back,  and  it  sinks  or  falls  forward  ;  the  patient  is 
unable  to  raise  himself  again  without  the  aid  of  Ms  hands,  and 
the  mode  in  which  such  patients  climb  with  the  hands  on  their 
legs,  by  all  kinds  of  movements  with  the  shoulders  and  arms, 
raising  the  upper  part  of  their  body,  and  gradually  bringing  it 
so  far  back  that  they  are  able  to  balance  it  again  with  the  mus- 
cles of  the  abdomen,  is  in  the  highest  degree  characteristic  of 
the  affection.  Paralysis  of  the  muscles  of  the  lumbar  region 
may,  in  fact,  be  immediately  recognized  by  the  deejD  hollow  of 
the  back,  the  backward  inclination  of  the  upjDer  portion  of  the 
body,  and  the  head  bent  somewhat  forward  in  standing  and  walk- 
ing. In  walking,  a  remarkable  oscillating  movement  of  the  trunk 
is  observed  from  side  to  side,  on  account  of  the  absence  of  the 
synchronous  contraction  of  the  lumbar  muscles  on  the  same  side, 
which  should  accompany  the  forward  movement  of  the  leg,  and 
on  account  of  the  regular  balancing  movement  of  the  body 
■which  results  when  steps  are  made  in  a  forward  du-ection.  On 
the  other  hand,  when  the  patient  seats  himself,  the  upper  part  of 
the  body  sinks  down,  and  the  patient  presents  a  slight  kyphosis 
of  the  vertebral  column  in  the  lumbar  region.  There  is  almost 
always  coincident  atrophy  of  the  lumbar  muscles,  the  thick 
muscular  bellies  of  which  are  greatly  diminished  in  size,  whilst 
the  spinous  and  transverse  processes  of  the  vertebrse  are 
unnaturally  distinct. 

If  the  muscles  of  the  neclc  are  alone  paralyzed,  it  is  indicated 
essentially  by  the  position  of  the  head ;  this  can  no  longer  be 
carried  erect ;  it  sinks  forward  as  soon  as  the  muscles  become 
fatigued,  and  the  centre  of  gravity  is  placed  too  far  forwards. 
The  patient,  however,  can  still  raise  it  by  a  peculiar  swingmg 
movement,  and  then  usually  carries  it  inclined  backwards, 
supported  only .  by  the  anterior  muscles  of  the  neck.  This 
position  is  highly  characteristic.  The  electrical  conditions 
accompanying  these  forms  of  paralysis  have  been  as  yet  but 
little  investigated  ;  it  is  only  j)ossible  to  test  the  du-ect  excita- 
bility in  the  affected  muscles  ;  and  this  has,  as  a  rule,  been 
observed  to  be  simply  lowered. 

Paralysis  of  the  abdominal  muscles  is  extremely  rarely  met 
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witli  as  an  independent  affection,  wliich  is  easily  explicable  wlien 
the  great  variety  of  sources  from  which,  they  receive  their  supi3ly 
of  nerves  is  considered  ;  it  is,  on  the  other  hand,  a  very  common 
symptom  of  extensive  centric,  and  especially  of  spinal  paralysis, 
and  more  rarely  of  progressive  muscular  atrophy. 

The  symptomatology  is  very  simple.  In  unilateral  paralysis, 
as,  for  example,  in  hemiplegia,  the  navel  is  drawn  towards  the 
sound  side  with  each  movement  of  forcible  expiration ;  when 
the  paral3^sis  is  bilateral  the  most  remarkable  symptom  is  the 
weakness  of  the  expiration  and  of  all  res^jiratory  reflex  acts, 
such  as  coughing,  expectoration,  sneezing,  crying,  etc.;  hence 
the  danger  to  which  paraplegic  patients  with  paralysis  of  the 
abdominal  muscles  are  exposed,  if  they  happen  to  sufi'er  from 
bronchial  catarrh,  as  they  are  unable  either  to  cough  or  to  ex- 
pectorate. Secondly,  it  may  be  observed  that  the  power  of 
compressing  the  abdomen  is  impaired ;  hence  the  slowness  and 
difficulty  of  evacuating  the  contents  of  the  rectum  and  bladder. 
The  abdomen  is  large  and  protuberant,  and  its  walls  relaxed ;  the 
well-known  reflex  acts  proceeding  from  the  skin  of  the  abdomen 
may  be  either  abolished  or  exalted  ;  the  patient  is  unable  to 
raise  the  head  and  upper  part  of  the  body  from  the  recumbent 
posture  or  to  sit  up  in  bed  without  the  assistance  of  his  hands  ; 
in  walldng  or  standing  the  upper  part  of  the  body  is  bent 
slightly  forwards  and  balanced  exclusively  by  the  lumbar 
muscles,  because  each  shifting  of  the  centre  of  gravity  back- 
wards renders  the  patient  liable  to  fall  backwards,  because  the 
feeble  abdominal  muscles  are  incapable  of  drawing  the  trunk 
forwards.  This  symptom  is  of  course  only  well-marked  when  the 
paralysis  is  isolated,  since  if  paraplegia  be  also  present,  the 
patient  can  neither  stand  nor  walk. 

In  rega.rd  to  the  prognosis  of  all  the  paralyses  that  have  Just 
been  described,  we  must  refer  to  what  has  been  stated  in  the  intro- 
ductory section.  The  treatment  also  of  these  paralyses  must  be 
conducted  on  general  principles.  After  careful  investigation  and 
if  possible,  fulfilment  of  causal  indications,  electrical  treatment 
should  be  at  once  commenced,  providing  there  are  no  distinct 
contra-indications,  or  the  prognosis  is  not  absolutely  bad.  Either 
the  faradic  or  the  galvanic  current  may  be  tried,  and  we  must  again 
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refer  to  tlie  general  observations  that  have  been  already  made. 
G-reat  care  should  be  taken  to  obtain  an  exact  and  correct  locali- 
zation of  the  current  upon  the  nerves  and  muscles,  and  also  to 
regalate  exactly  the  strength  employed.  In  some  instances  bril- 
liant success  is  obtained,  whilst  in  other  instances  it  fails,  which 
is  probably  dependent  on  the  nature  of  the  primary  cause,  or  the 
duration  of  the  affection,  and  on  the  degree  of  the  trophic  dis- 
turbances that  may  be  j)resent.  For  all  details  we  must  refer  to 
the  treatises  on  electro-therapeutics. 

In  many  cases,  though  only  where  the  disease  is  merely  a 
paresis,  or  where  considerable  improvement  has  already  com- 
menced, a  rational  system  of  gymnastics  practised  with  energy 
and  perseverance  may  have  a  beneficial  effect.  Sometimes, 
especially  in  incurable  cases,  aj^propriate  supporting  and  ortho- 
psedic  apparatuses  may  be  employed  to  replace  the  deficient 
muscular  action,  but  comparatively  little  can  be  effected  by 
-these  means  in  paralysis  of  the  muscles  of  the  trunk. 

Of  course  in  all  appropriate  cases  general  tonic  treatment 
must  be  pursued,  with  the  emplojanent  of  embrocations,  baths, 
douches,  liniments,  change  of  air,  etc. 

2.  Paralysis  of  the  Muscles  of  Insjpiration. 

The  muscles  of  inspiration  are  widely  separated  from  one 
another  in  point  of  position,  and  are  supplied  by  very  different 
nerves.  Complete  paralysis  consequently  only  occurs  when  the 
respiratory  centres  in  the  medulla  oblongata  are  damaged,  or 
when  the  motor  nerves  i)roceeding  from  these  centres,  and  which 
for  the  most  part  run  in  the  lateral  columns  of  the  cord,  are  de- 
stroyed. When  this  occurs  upon  both  sides,  as  in  compression 
of  the  spinal  cord  from  fracture  of  the  uppermost  cervical  verte- 
bra3,  rapid  death  is  inevitable.  Unilateral  parah^sis  of  the  resj)i- 
ratory  nerves  in  their  course  through  the  spinal  cord,  which  is 
now  and  then  observed,  does  not  immediately  endanger  life.  The 
respiratory  centres  may  be  paralyzed  as  a  consequence  of  various 
degenerative  processes  taking  place  in  the  medulla,  as  well  as 
from  the  action  of  various  poisons.    The  respiratory  pro- 
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cesses  are  not  in  general  materially  interfered  witli  in  cerebral 
paralyses  ;  muscles  paralyzed,  so  far  as  the  will  is  concerned, 
may  be  observed  in  liemiplegic  patients  to  react  readily  to  exci- 
tations proceeding  from  respiratory  centres. 

Peripheral  paralyses  of  the  respiratory  muscles  usually  affect 
only  individual  muscles.  Amongst  these  may  be  mentioned  the 
intercostals,  the  scaleni,  and  other  auxiliary  inspiratory  mus- 
cles, which,  however,  are  all  of  subordinate  importance,  since 
they  can  cause  no  material  disturbance  of  the  respiratory  acts. 
On  the  other  hand,  paralysis  of  the  diapliragm,  which  is  the 
most  important  muscle  of  inspiration,  always  seriously  interferes 
with  the  respiratory  process. 

Paralysis  of  the  diaphragm  is,  upon  the  whole,  of  rare  occur- 
rence ;  it  may  result  from  inflammation  of  the  serous  membranes, 
investing  the  diaphragm,  as  in  pleurisy  and  peritonitis,  in  which 
case  it  results  from  an  extension  of  the  inflammation,  hyperfemia, 
and  transudation  from  the  membrane  to  the  muscle.  It  may 
also  be  a  symptom  of  progressive  muscular  atrophy,  in  which 
it  almost  always  first  occurs  at  an  advanced  stage  of  the  disease, 
and  hastens  the  fatal  issue.  It  is  occasionally  observed  in  hys- 
terical patients.  Duclienne  has  noticed  it  as  a  consequence  of 
lead-poisoning.  According  to  Oppolzer,  it  frequently  occurs  dur- 
ing adolescence  without  apparent  cause  ;  lastly,  "  catching  cold  " 
has  been  in  many  instances  assigned  as  a  cause,  acting  either  by 
producing  rheumatic  paralysis  of  the  phrenic  nerve,  or  by  causing 
muscular  rheumatism  of  the  diaphragm.  It  is  obvious  that  trau- 
matic paralyses  and  paralyses  from  compression  of  the  phrenic 
nerve  in  the  neck  may  occur.  Diaphragmatic  paralysis  is  usually 
bilateral,  so  that  the  whole  diax^hragra  is  paralyzed ;  it  may,  how- 
ever, be  unilateral  or  partial. 

The  symptoms  of  the  affection  are  highly  characteristic ;  in 
inspiration  the  epigastrium  and  the  hypochondria  are  drawn 
inwards  instead  of  being  curved  outwards,  as  under  normal  con- 
ditions, and  this  difference  is  particularly  observable  when  the 
inspirations  are  deep  and  long ;  if  the  hand  be  placed  upon  the 
epigastrium  during  inspiration,  the  pressure  of  the  descending 
diaphragm  cannot  be  perceived  ;  in  expiration  the  epigastrium 
projects.  When  the  paralysis  is  unilateral,  these  symptoms  occur 
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only  oil  one  side,  but  may  still  be  distinctly  detected  by  palpa 
tion. 

In  these  cases,  wlien  the  patient  is  at  rest,  tliere  is  only  mod- 
erate dyspnoea,  and  the  frequency  of  the  insx)irations  is  but 
slightly  increased ;  but  if  the  smallest  exertion  be  made,  or  any 
excitement  felt,  considerable  dyspnoea  is  experienced,  and  the 
frequency  of  respu-ation  rises  to  40  or  50  in  a  minute.  On  walk- 
ing, and  especially  on  ascending  stairs  or  mountains,  such 
patients  are  compelled  to  stop  frequently  to  breathe,  the  voice 
becomes  weaker,  and  loud  and  continuous  speaking  becomes  im- 
possible. Strictly  speaking,  it  is  incorrect  to  maintain  that  there 
is  increased  difficulty  in  performing  expiration  and  the  associated 
reflex  acts  (coughing,  expectoration,  and  sneezing),  since  in  all 
these  the  diaphragm  is  relaxed ;  its  paralysis,  therefore,  only 
affects  expiration  by  causing  the  preceding  insj)iration  to  be 
incomplete,  thus  diminishing  the  quantity  of  air  disj^osable  for 
the  act  of  respiration.  For  the  same  reason,  life  may  be  in  the 
greatest  danger  in  intercurrent  catarrh,  pneumonia,  etc.,  because 
the  power  of  inspiration  is  diminished.  Furthermore,  in  conse- 
quence of  diaphragmatic  paralysis,  the  compressive  action  of  the 
abdominal  muscles  is  materially  interfered  with,  and  this  is 
manifested,  especially,  by  difficulty  of  defecation. 

The  electric  excitdbility  of  the  phrenic  nerves  has  generally 
been  found  to  be  preserved.  A.  Eulenburg  has,  however,  found, 
in  one  case  of  rheumatic  diaphragmatic  paralysis,  that  it  was 
considerably  lowered.  Precise  information  on  this  point  is, 
however,  wanting. 

The  diagnosis  is  not  difficult,  after  what  has  been  already 
stated  ;  partial  paralyses  alone  can  present  any  considerable  dif- 
ficulty. The  nature  of  the  disease  may  be  determined  by  the 
anamnesis  and  by  objective  research. 

Th.Q  prognosis  depends  on  the  cause.  In  rheumatic  and 
terical  paralysis  it  is  highly  favorable  ;  in  saturnine  intoxication 
it  is  at  least  very  doubtful ;  whilst  in  progressive  muscular  atro- 
phy it  is  very  unfavorable,  although  even  then  it  is  sometimes 
possible,  by  early  and  appropriate  treatment,  to  bring  the  dia- 
phragm again  into  use  and  to  preserve  its  functional  activity  for 
some  time  (Duchenne).    There  is  no  direct  danger  to  life  from 


PAEALTSIS  OF  THE  MUSCLES  OP  THE  AEM, 


541 


paralysis  of  the  diapliragm  itself,  though  this  is  common  from 
the  accidental  complications  that  may  occur  ;  under  all  circum- 
stances the  activity  of  persons  thus  affected  is  considerably 
diminished. 

The  treatment  must  first  be  directed  to  the  causal  indications 
and  to  the  removal  of  rheumatism,  hysteria,  progressive  muscu- 
lar atrophy,  saturnine  intoxication,  etc.  In  regard  to  the  direct 
treatment,  little  time  should  be  lost  in  the  employment  of  coun- 
ter-irritants, irritating  liniments,  etc.,  but  recourse  should  early 
be  had  to  faradisation  or  galvanization  of  the  plirenics,  which 
can  easily  be  applied  in  the  neck  over  the  scaleni.  Irritation  is 
best  effected  by  placing  one  pole  upon  the  neck  whilst  the  other 
is  placed  in  the  vicinity  of  the  attachments  of  the  diaphragm  to 
the  ribs,  or,  in  some  instances,  on  the  back  of  the  neck ;  the  cur- 
rent should  be  tolerably  strong. 

3.  Paralysis  of  the  Several  Nerves  and  Muscles  of  tlie  TJxiiJer 

Extremity. 

The  paralyses  of  the  upper  extremity  are  extraordinarily  nu- 
merous and  varied,  and  complex  combinations  occur,  of  which  it 
is  scarcely  possible  to  give  an  exhaustive  account ;  we  shaU  there- 
fore, in  the  first  instance,  describe  systematically  those  paralyses 
that  occur  in  the  region  of  the  chief  nerve  trunks  of  the  upper 
extremity,  and  shall  then  append  a  few  brief  observations  in  re- 
gard to  their  more  ordinary  combinations. 

a.  Paralysis  of  the  Muscles  supplied  hy  tlie  Circumflex  (Axil- 
lary, Henle)  Nerve. 

This  nerve  supplies  the  principal  part  of  the  deltoid  muscle 
(the  anterior  part  of  which,  however,  receives  a  few  branches 
from  the  anterior  thoracic  nerves),  innervates,  in  addition,  the  teres 
minor,  and  gives  sensory  branches  to  the  skin  of  the  upper  arm. 
The  following  causes  are  those  which  most  frequently  lead  to  its 
paralysis  -.—Injuries  affecting  the  shoulder  and  shoulder- joint, 
or  the  deltoid  muscle  itself,  by  which  the  circumflex  nerve  is 
crushed  or  torn  ;  hence,  concussions,  contusions,  blows  or  falls 
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upon  tlie  slioulder,  gunshot  wounds,  and  especially  dislocations 
of  tlie  head  of  the  humerus  backwards,  are  very  frequent  causes 
of  deltoid  paralysis.  Klieumatism  and  chronic  injlamraation  of 
ilie  si ioulder -joint  very  frequently  cause  paralysis  of  the  deltoid, 
partly  because  neuritic  processes  extend  along  the  course  of  the 
circumflex  nerve,  and  partly  in  consequence  of  chronic  inflamma- 
tion (associated  with  atrophy)  taking  place  in  the  muscle  itself. 
"Catching  cold"  is  one  of  the  more  frequent  causes  of  this  paral- 
ysis, and  it  may  also  be  produced  by  neuritis.  Lastly,  it  is  not 
unfrequently  a  symptom  of  paralyses  affecting  the  brachial 
plexus  to  a  greater  or  less  extent,  of  central  paralyses  of  all 
kinds,  of  saturnine  paralyses,  and  of  progressive  muscular 
atrophy. 

The  symptoms  are  almost  exclusively  those  of  paralysis  of 
the  deltoid  muscle,  since  paralysis  of  the  teres  minor  can 
scarcely  be  recognized  unless  the  infrasj)inatus  be  also  incapable 
of  discharging  its  function.  When  the  deltoid  is  paralyzed,  the 
arm  cannot  be  raised  ;  it  lies  flat  and  immovable  against  the  wall 
of  the  thorax,  from  which  it  can  scarcely  be  separated.  When 
attempts  are  made  to  raise  the  arm,  the  deltoid  remains  quite 
relaxed,  which  distinguishes  it  from  anchylosis  of  the  shoulder- 
joint  ;  it  is  also  impossible  to  raise  the  arm  in  a  forward  dh-ec- 
tion. 

The  shoulder- Joint  becomes  relaxed  and  the  muscle  fre- 
quently atrophied,  whilst,  in  severe  cases,  the  joint  becomes  so 
loose  that  a  deep  groove  can  be  felt  through  the  atrophied  del- 
toid between  the  head  of  the  humerus  and  the  articular  surface 
of  the  scapula.  It  is  rare  to  find  any  sensory  disturbances  in 
the  region  of  distribution  of  the  circumflex  nerve,  though  pain  in 
the  shoulder- joint  and  in  the  substance  of  the  muscle  itself  is  of 
common  occurrence. 

The  electrical  exciiahility  may  be,  in  the  first  instance,  nor- 
mal, and  may  then  gradually  undergo  diminution,  especially  in 
progressive  muscular  atrophy,  and  in  the  paralysis  that  results 
from  rheumatism  of  the  shoulder- joint ;  the  various  phases  of 
the  reaction  of  degeneration  may  also  be  presented.  These  are 
often  limited  to  particular  parts  of  the  muscle,  and  often  are  only 
incompletely  develojDed,  perhaps  in  consequence  of  the  muscle 


PARALYSIS  OF  THE  MUSCLES  OF  THE  ARM. 


543 


receiving  its  supply  of  nerves  from  different  sources.  The  elec* 
trical  excitability  rarely  remains  quite  normal. 

When  the  cause  of  paralysis  is  persistent,  the  atrox)hy  grad- 
ually becomes  more  and  more  marked  ;  the  joint  becomes  loose  ; 
in  many  cases  anchylosis  of  the  shoulder-joint  takes  place,  and 
the  arm  remains  more  or  less  useless.  If  recover}'-  takes  place, 
the  movement  of  the  arm  at  the  shoulder- joint  is  gradually 
restored ;  the  patient  becomes  able  to  raise  the  arm  to  a  slight 
extent,  then  to  the  horizontal  line,  and,  finally,  to  the  vertical, 
providing  that  the  other  muscles  of  the  scapula,  and  especially 
the  serratus  anticus,  remain  intact;  coincidently  with  all  this, 
the  atrophy  and  the  alteration  of  the  electrical  excitability 
gradually  disappear. 

The  diagnosis  of  this  paralysis,  in  consequence  of  the  im- 
pau'ed  functional  activity  of  the  deltoid,  is  extremely  easy.  It 
is  only  possible  to  mistake  it  for  anchylosis  of  the  shoulder- joint, 
from  which  it  can  be  at  once  distinguished  by  the  i3assive 
motility  of  the  arm  and  the  absence  of  contraction  in  the  muscle, 
when  attempts  are  made  to  innervate  it.  A  little  attention  only 
Is  requisite  in  order  to  diagnosticate  those  cases  in  which  anchy- . 
losis  and  paralysis  of  the  deltoid  are  coincidently  jDresent. 

The  prognosis  rests  almost  entirely  on  the  nature  of  the 
primary  disease,  and  may  readily  be  formed  on  the  general 
principles  that  have  already  been  mentioned- 

b.  Paralysis  in  the  Region  of  Distribution  of  tlie  Musculo- 
cutaneous Nerve. 

The  muscles  supplied  by  this  nerve  are  the  coraco-brachialis, 
the  biceps,  and  the  brachialis  anticus,  which  last  receives  an 
additional  branch  from  the  musculo-spiral  nerve.  Paralysis  of 
this  nerve,  or  of  either  of  the  two  last-named  muscles,  always 
leads  to  impairment  or  complete  impossibility  of  flexing  the  fore- 
arm on  the  upper  arm.  This  is  particularly  well  marked  when  an 
attempt  is  made  to  bend  the  arm  in  a  position  of  supination, 
because  then  the  flexor  action  of  the  supinator  longus  is  no 
longer  exerted.  The  seat  of  the  cause  of  the  paralysis  in  the 
nerve  may  often  be  ascertained  by  the  presence  of  anajsthesia  in 
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the  course  of  the  radial  border  of  the  forearm.  This  paralysis 
is  scarcely  ever  met  with  as  an  isolated  affection,  but  is  usually 
associated  with  other  paralyses  in  the  region  of  the  brachial 
plexus,  and  has  the  same  pathogenesis  and  prognosis. 

c.  Paralysis  in  iJie  Region  of  Bistrihution  of  the  Musculo- 
spiral  {Radialis^  Henle)  Nerme. — Musculo-spiral  Paralysis. 

Of  all  the  paralyses  occurring  in  the  region  of  the  brachial 
plexus,  that  of  the  musculo-spiral  nerve  is  the  most  frequent. 
It  may  result  from  many  different  causes  affecting  the  musculo- 
spiral  nerve  and  the  muscles  supplied  by  it,  and  it  appears  to  be 
particularly  liable  both  to  peripheral  and  to  central  causes  of 
paralysis,  so  that  in  cerebral  hemiplegise  the  muscles  supplied 
by  this  nerve  are  usually  most  severely  affected,  whilst  of  trau- 
matic paralyses  and  of  those  arising  from  chill  in  the  upper  ex- 
tremity, it  is  by  far  the  most  common ;  and,  lastly,  saturnine 
paralysis,  affecting  the  upper  extremity,  attacks  almost  exclu- 
sively the  muscles  supplied  by  it.  These  circumstances  suffi- 
ciently explain  the  voluminous  literature  that  exists  in  regard  to 
paralysis  of  the  musculo-spiral. 

PJtiology.— Slight  and  severe  injuries  which  affect  the  very 
exposed  musculo-spu'al  nerve  as  it  winds  round  the  upper  arm, 
or  even  at  a  higher  point,  are  undoubtedly  among  the  causes  of 
musculo-spiral  paralysis.  In  fact,  the  majority  of  cases  usually 
described  as  rheumatic  are  in  all  probability  referable  to  slight 
injuries  of  or  moderate  pressure  exerted  upon  the  nerve  in  the 
upper  arm.  Panas  has  demonstrated  this  in  a  very  satisfactory 
manner,  and  I  can  support  his  views  by  my  own  experience. 
In  cases  of  "  sleeping  on  damp  earth,"  or  "  near  a  moist  wall," 
or  of  "  exposure  to  a  draught  of  air,"  the  true  cause  of  the  par- 
alysis may  almost  always  be  shown  to  be  compression  of  the 
nerve.  The  seat  of  the  paralysis  below  the  giving  off  of  the 
branches  to  the  triceps  muscle,  which  always  remains  intact,  is 
an  argument  for  its  mechanical  mode  of  origin. 

The  various  ways  in  which  such  injuries  may  be  inflicted  are 
innumerable.  Compression  of  the  nerve  during  a  deep  and  long 
sleejD  is  undoubtedly  extremely  common ;  hence  the  frequency  of 


PARALYSIS  OF  THE  MUSCLES  OF  THE  ARM.  545 

this  paralysis  in  those  who  fall  asleep  in  a  certain  position  on 
the  ground,  on  stejDS  and  benches  when  intoxicated  or  in  a  state 
of  great  exhaustion.   In  such  cases,  either  the  arm  is  compressed 
by  the  body  against  the  ground,  or  the  nerve  is  compressed  by 
the  head  resting  on  the  arm,  as  on  a  pillow  ;  or,  lastly,  the  arm, 
Avhilst  supporting  the  head,  is  compressed  at  its  outer  part 
against  the  corner  of  the  chair,  step,  etc.    The  paralysis  appears 
as  soon  as,  or  shortly  after,  the  patient  awakens.    The  etiology 
of  paralyses  of  the  musculo-spiral  may  be  similarly  observed, 
according  to  Brenner,  in  Russian  coachmen,  who  fall  asleep  with 
the  reins  wound  round  the  ui3per  arm ;  or  in  prisoners,  whose 
upper  arms,  according  to  the  Russian  mode,  are  bound  together- 
behind  the  back  ;  or  in  Russian  infants,  who  are  tightly  swathed 
with  the  arm  lying  in  close  contact  with  the  body,  and  are 
then  allowed  to  sleep  for  a  long  time  on  one  side.    The  same  is' 
observed  in  the  water-carriers  of  Rennes  (Bachon),  and  is  due  tO' 
their  carrying  heavy  pails,  filled  with  water,  which  they  com- 
press with  the  arms  against  the  chest  in  such  a  manner  that  the 
handle  is  firmly  applied  to  the  outer  surface  of  the  upper  arm. 
Amongst  the  slighter  forms  of  injury  may  be  mentioned  the  pres- 
sure of  improperly-constructed  crutches  (either  too  long,  badly 
made  and  padded,  or  not  properly  provided  with  support  for- 
the  hand),  which  compress  the  musculo-spiral,  as  well  as  other 
nerves  of  the  brachial  plexus  in  their  course  through  the  axilla, 
against  the  humerus,  and  thus  produce  "  crutch  paralysis." 

Many  cases  of  severe  traumatism,  followed  by  paralysis  of  the- 
radial  nerve,  have  been  reported,  and  amongst  them  may  be 
mentioned  blows  on  the  arm,  a  kick  from  a  cow,  cuts,  stabs, 
and  gunshot  wounds,  fracture  of  the  humerus  and  abnormal 
formation  of  callus  (Busch,  Oilier  and  Ferreol-Reuillet),  dislo- 
cation of  the  shoulder,  etc. 

The  frequency  of  rheumatic  paralyses  of  the  musculo-spiralt 
nerve,  originating  in  various  ways  from  exposure  to  cold,  is  less- 
than  that  of  paralyses  from  injury.  In  future  it  will  be  requisite- 
to  make  a  careful  examination  of  the  causes,  to  determine- 
Avhether  rheumatic  paralyses  of  the  musculo-spiral  really  occur  ; 
they  are  certainly  by  no  means  so  frequent  as  has  hitherto  been 
believed. 
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To  the  same  category  belong  paralyses  of  the  musculo- 
sph'al,  arising  from  neuritis,  of  which  Bernhardt  has  recently 
published  a  case,  and  of  which  several  have  also  fallen  under 
my  own  observation. 

Hysterical  paralyses  of  the  musculo- spiral  are  of  very  rare 
occurrence,  whilst  the  implication  of  the  muscles  supplied  by. 
this  nerve,  in  central  and  especially  in  cerebral  paralyses,  is  very 
common. 

Lastly,  lead-poisoning  must  be  mentioned  as  one  of  the  most 
frequent  causes  of  paralysis  of  the  musculo-spiral.  It  generally 
first  makes  its  appearance  in  the  later  stages  of  the  poisoning, 
having  been  preceded  by  colic,  arthralgia,  and  icterus,  whilst  it 
rarely  constitutes  a  primary  symptom  of  the  poisoning.  The 
paralysis  commences,  almost  without  exception,  in  the  muscles 
supjDlied  by  the  musculo-spiral  in  the  forearm,  and  especially 
the  extensor  communis  digitorum,  subsequently  extending  to 
the  others,  and  not  unfrequently  affecting  ultimately  the  hand, 
upper  arm,  and  shoulder,  as  well  as  the  muscles  of  the  lower 
extremity.  A  full  description  of  lead  paralysis  will  be  given  in 
another  part  of  this  work ;  but  we  shall  here  give  a  short  account 
of  the  symptoms  of  lead  paralysis  in  the  musculo-spiral  region, 
partly  on  account  of  its  diagnostic  importance,  and  partly  on 
account  of  its  high  scientific  interest. 

This  is  not  the  place  to  enter  into  any  full  details  in  regard  to  the  stiU.  obscure 
pathogenesis  of  lead  ^^nralysis.  The  question  will  probably  soon  be  solved,  since 
very  recent  investigations  have  furnished  a  series  of  important  results  in  regard  to 
the  anatomical  alterations  produced,  though  they  have  not  yet  been  able  to  deter- 
mine the  seat  of  the  paralysis.  (See  especially  the  works  of  Lancfireaux,  Gombault, 
Bernhardt,  Westphal.)  It  may,  however,  not  be  out  of  place  to  mention,  briefly,  the 
various  opinions  that  are  held  on  this  point,  and  to  indicate  the  dii-ection  in  which 
future  researches  should  be  made.  It  cannot  be  doubted  that  the  seat  of  paralysis 
should  not  be  sought  for  in  the  muscles.  In  addition  to  the  reaction  of  degenera- 
tion, which  is  so  frequently  present  (see  below),  and  the  existence  of  paralysis, 
before  advanced  atrophy  has  occurred,  the  analyses  of  Heubel  and  Bernhardt  are 
decisively  opposed  to  this  view.  The  same  arguments  oppose  the  attemjits  made 
to  explain  the  symptoms  by  Hitzig,  who  attributes  lead  paralysis  to  a  venous  stasis 
on  the  extensor  side  of  tlie  forearm,  and  by  Biirwinkel,  who  regards  arterial 
ischajmia  of  the  same  parts  as  the  cause,  even  if  it  should  be  admitted  that  these 
disturbances  of  circulation  could  act  directly  or  by  increased  deposition  of  lead 
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in  the  muscles.  Moreover,  these  views  are  wholly  insufficient  to  explain  the 
extension  of  the  paralysis  to  other  muscular  regions,  as  the  deltoid,  interossei, 
lower  extremities,  etc.  Scarcely  a  doubt  can  exist,  then,  that  we  have  here  a  p-t- 
mary  lesion  of  the  nervous  system,  either  affecting  the  trunk  of  the  musculo -spiral 
nerve  (thus  constituting  a  peripheral  paralysis)  or  involving  the  nerve  at  some  point 
in  the  central  organ,  and  most  probably  in  tlio  spinal  cord  (thus  constituting  a 
central  paralysis) ;  these  two  possibilities  are  still  under  discussion. 

The  presence  of  well-marked  reaction  of  degeneration  appeared  at  first  to  be  in 
favor  of  a  peripheral  lesion  of  the  nerve  trunks  in  many  cases  of  lead  paralysis, 
because  it  was  formerly  believed  that  this  only  occurred  in  peripheral  paralyses ; 
but  since  its  discovery  in  the  spinal  paralysis  of  children,  this  view  is  either  incor- 
rect or  at  least  very  uncertain,  and  cannot  be  regarded  as  demonstrating  the  periph- 
eral seat  of  the  paralysis. 

The  anatomical  character  presented  by  the  muscles  and  nerves  are  undoubt- 
edly in  favor  of  the  view  that  the  paralysis  is  peripheral.  Lanc(5reaux,  Gombault,  and 
Bernhardt  found  that  the  atrophied,  grayish-red  or  whitish,  tougli  muscles  presented 
indistinct,  transverse  striation,  multiplication  of  nuclei,  and  hypertrophy  of  the 
interstitial  connective  tissue — just  those  changes  which  I  in  due  time  pointed  out  in 
peripheral  traumatic  paralyses,  and  which  are  also  seen  in  progressive  muscular 
atrophy.  Gombault  observed  a  high  degree  of  degeneration  and  atrophy,  fatty 
granular  degeneration,  abundant  interstitial  hypertrophy  of  connective  tissue,  with 
multiplication  of  nuclei ;  but  states,  on  the  other  hand,  that  the  cylinder  axes  are 
preserved  intact,  with  abundant  multiplication  of  the  nuclei  of  the  nerves.  (Coinci- 
dently  with  this,  the  nerve  roots  and  spinal  cord  remain  unaffected.)  Lancereaux 
also  describes  granular  fatty  degeneration  of  the  medulla  with  disappearance,  in 
places,  of  the  nerve  fibres  ;  lastly,  Westphal  has  lately  made  a  very  interesting  dis- 
covery in  a  case  of  lead  paralysis  of  about  two  years'  duration.  He  found,  namely, 
that  in  the  musculo-sjjiral  nerve,  besides  a  few  normal  fibres,  there  were  numer- 
ous fasciculi  of  fine,  obviously  regenerated  nerve  fibres,  quite  analogous  to  those 
tliat  were  originally  described  by  Remak  as  occurring  in  the  later  stages  of 
regeneration,  after  section,  and  which  have  been  recently  again  described  by 
Neuman  and  Eichhorst.  But  where  regeneration  is  present,  tliere  degeneration 
must  previously  have  occurred  ;  and  we  may  therefore  admit  that  in  the  earlier 
stages  of  the  paralysis,  degenerative  processes  occur  in  the  nerves,  and  these  are 
subsequently  replaced  by  regenerative  processes.  Unfortunately  there  is  no  proof 
in  the  case  quoted  by  Westphal  of  a  peripheral  cause  of  the  degeneration ;  there 
was  no  known  compressing  cause,  nor  any  neuritis ;  even  the  interstitial  hyper- 
trophy of  connective  tissue,  which  is  constant  in  peripheral  traumatic  paralyses,  was 
lacking,  and— which  is  very  noticeable— in  every  partially  altered  nerve  fasciculus 
there  were  also  numerous  well-preserve<l  fibres;  this  hardly  coincides  with  the  idea 
of  a  peripheral  cause  of  paralysis  affecting  the  verve  trunlc.  The  nerve  roots  have 
not  as  yet  been  sufficiently  investigated.  No  anomalies  of  importance  have  been 
observed  in  tlie  spinal  cord  under  the  microscope,  although  microscopically  the 
right  anterior  horn  has  been  noticed  to  be  congested. 
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It  thus  seems  that  at  the  outside  there  is  only  a  certain  probability  that  lead 
paralysis  is  of  periplieral  origin. 

On  tlie  other  hand,  the  reaction  of  degeneration  and  atrophy  pursue  exactly  the 
same  course  as  in  spinal  paralysis,  and  especially  in  the  so  called  spinal  paralysis  of 
children ;  and  it  is  highly  pi'obable  that  the  same  alterations  occur  in  this  disease, 
in  the  nerves  and  muscles,  as  in  lead  paralysis,  although  the  point  has  not  yet 
been  systematically  investigated. 

The  spinal  origin  of  the  paralysis  thus  appears  to  be  a  possibility  ;  and  I  am  at 
present  inclined,  on  various  grounds,  to  regard  it  as  more  probable  than  the  peri- 
pheral origin,  partly  on  account  of  its  obvious  analogy  with  the  spinal  paralysis  of 
children,  with  regard  to  distributive  atrophy  of  the  muscles  and  electrical  relations, 
partly  on  account  of  the  regular  symmetrical  affection  of  the  same  nei*ve  regions, 
partly  on  account  of  the  merely  partial  paralysis  of  definite  fibres  of  the  same 
nerve  trunk  (the  supinator  longus  remaining  free),  and  lastly  on  account  of  the 
sensibility  remaining  unalTected. 

I  do  not  attach  much  importance  to  the  objection  that  the  careful  examinations 
hitherto  made  of  the  spinal  cord,  as  by  Gomljault  and  Westjjhal  (lead-poisoning), 
have  only  yielded  negative  results.  It  is  conceivable  that  in  saturnine  intoxication 
there  are  certain  trophic  disturbances  (motor-trophic)  of  the  central  ap])aratus, 
which  are  not  observable  under  the  microscope,  but  which  are  nevertheless  caijable 
of  modifying  the  nutrition  of  the  peripheral  nerves  and  muscles  in  various  ways. 
Furthermore,  we  have  to  deal  with  foci  of  disease  of  small  extent,  which  easily 
escape  obEcrvation.  It  must  not,  therefore,  be  forgotten,  I  think,  that  a  spinal 
origin  of  lead  paralysis  is  possible.  Future  researches  should  be  directed  especially 
to  the  condition  of  the  periijheral  nerves,  which  should  be  followed,  on  the  one  hand, 
into  the  muscles,  and,  on  the  other  hand,  through  their  roots  to  the  spinal  cord, 
which  should  itself  be  very  carefully  examined,  since  the  focus  of  the  disease  is 
probably  of  very  limited  extent.  Similar  researches  should  also  be  conducted  in 
cases  of  spinal  paralysis  of  children  and  in  progressive  muscular  atrophy. 

The  sym'ptoms  of  paralysis  of  the  mnsculo-spiral  nei-ve 
are  extremely  characteristic,  and  are  recognizable  by  the  prac- 
tised physician  at  the  first  glance.  The  muscnlo-spiral  nerve, 
as  is  well  known,  supplies  the  triceps  muscle,  and  a  small  part 
of  the  brachialis  anticus,  and  all  the  extensor  muscles  of  the 
forearm.  In  accordance  with  this,  we  find  that  when  this  nerve 
is  completely  paralyzed,  the  hand  is  kept  in  a  state  of  flexion  ;  it 
hangs  flaccid,  and  cannot  be  raised  or  extended  ;  the  flngers  are 
flexed  and  cover  the  thumb,  which  is  flexed  and  adducted.  The 
patient  is  unable  to  extend  the  fingers,  and  when  he  attempts  to 
do  so  the  interossei  and  lumbricales  alone  act ;  and  these,  as  is 
well  known,  only  extend  the  two  terminal  phalanges,  whilst  they 
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flex  tlie  basal  phalanx.  Neither  the  thumb  nor  the  index  finger 
can  be  abducted  or  extended  ;  the  patient  is  unable  to  supinate 
the  forearm,  at  least  when  the  arm  is  extended  (in  order  to 
exclude  the  action  of  the  bicej^s)  (paralysis  of  the  supinator 
brevis),  neither  can  it  be  bent  and  half  supinated  by  the  suiDina- 
tor  longus.  The  paralysis  of  this  muscle  is  easily  recognized  by 
the  circumstance  that  if  the  arm  be  placed  in  a  half  flexed  and 
half  prostrated  position,  and  the  patient  be  then  directed  to 
make  a  powerful  effort  to  flex  the  arm,  the  hard  projection  of 
the  supinator  longus  does  not  make  its  appearance,  but  its  mus- 
cular belly  remains  flaccid  and  soft.  If  the  triceps  be  concomi- 
tantly affected,  the  patient  is  unable  to  extend  the  arm  with  any 
amount  of  force,  nor  can  he  extend  it  vertically  if  the  ujDper 
arm  be  raised.  If  the  hand  be  laid  flat  upon  a  table,  no  lateral 
movements  can  be  made  with  it,  nor  can  it  be  raised  from  the 
surface  of  the  table ;  whilst  in  this  position,  the  lateral  move- 
ments of  the  fingers,  which  are  performed  by  the  interossei, 
remain  unimpaired ;  at  the  same  time  the  mobility  of  the  flexors 
appears  to  be  interfered  with,  because  the  wrist  can  no  longer  be 
fixed,  during  their  action,  by  the  extensors,  in  consequence  of 
which  their  points  of  insertion  approximate  to  one  another,  and 
their  contractions  are  feeble  ;  but  if  the  wrist  be  forcibly  fixed 
in  an  extended  position,  it  may  be  easily  seen  that  the  flexors  are 
not  in  any  way  paralyzed. 

The  disturbances  of  the  functions  of  the  hand  produced  by 
paralysis  of  the  musculo-spiral  nerve,  are  more  considerable 
than  those  of  any  other  paralysis  of  the  arm  ;  the  patient  is 
almost  entirely  deprived  of  the  use  of  the  hand ;  on  account 
of  the  thumb,  and  on  account  of  the  impaired  functions  of  the 
flexors,  he  can  neither  hold  nor  grasp  anything  ;  he  is  unable  to 
supinate  the  hand,  and  is  entirely  incapable  of  all  fine  work, 
and  indeed  of  almost  all  coarser  kinds  of  labor.  The  paral3^sis 
seriously  interferes  with  almost  all  the  numerous  employments 
of  daily  life. 

There  is  generally  more  or  less  intense  anesthesia  in  the 
region  supplied  by  the  musculo-spiral ;  if  the  cause  of  paralysis 
lie  high,  the  anaesthesia  affects  the  region  of  the  superior  and 
inferior  posterior  cutaneous  nerves,  and  hence  the  posterior  part 
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of  tlie  upper  arm  and  tlie  extensor  region  of  the  forearm  ;  if  at 
a  lower  point,  only  the  region  of  distribution  of  the  same  nerve 
in  the  hand  (dorsal  surfaces  of  the  first  three  fingers  as  far  as  to 
the  second  phalanx,  and  the  corresponding  part  of  the  back  of 
the  hand,  and  ball  of  the  thumb)  is  affected.  The  slightness  of 
the  disturbance  of  sensation  which  accompanies  com^Dlete  motor 
paralysis  is  often  very  striking  ;  it  may  indeed  be  entirely  absent 
(Lannelongue,  Savory,  and  Bernhardt).  Such  cases  can  only  be 
explained  by  the  fact  that  there  are  anastomoses  between  the 
large  nerve  trunks  of  the  forearm,  the  existence  of  which  was 
first  conjectured  from  different  observations  made  in  surgeiy, 
and  afterwards  demonstrated  to  be  a  fact  by  the  experiments  of 
Arloing  and  Tripier  upon  dogs ;  to  this  anastomosis  is  due  the 
at  least  partial  preservation  of  sensation  after  section  of  a  given 
nerve,  in  the  region  supplied  by  that  nerve.  There  can  be  no 
doubt,  however,  that  these  communications  are  not  equally  nu- 
merous and  extensive  in  all  cases.  The  patients  frequently  only 
complain  of  a  subjective  sensation  of  numbness  and  furry  feeling 
in  the  parts  of  the  skin  affected,  without  any  objective  diminu- 
tion of  sensibility  being  observable. 

More  or  less  complete  atrophy  of  the  extensor  muscles,  de- 
pendent upon  the  amount  of  lesion  in  the  nerves,  may  not 
nnfrequently  be  also  observed. 

In  striking  contrast  to  this,  there  appears  in  many  instances 
a  painless  swelling  of  the  extensor  tendons  over  the  wrist  joint. 
This  is  circumscribed,  of  the  size  of  a  hazelnut,  elongated  and 
movable.  It  was  first  observed  by  Gubler  in  lead  paralysis,  and 
has  since  then  been  frequently  noticed.  Gubler  also  saw  this 
swelling  in  hemiplegic  patients,  and  Nicaise  and  I  found  it  in 
cases  arising  from  injury.  The  symj)tom  has  been  described  by 
the  name  of  tenosynitis  hyperplastica,  and  undoubtedly  owes 
its  origin  to  the  mechanical  irritation  which  the  tendons  running 
over  the  wrist  experience  when  that  joint  is  strongly  flexed.  The 
view  that  the  paralysis  of  the  nerve  also  predisposes  to  this 
trophic  disturbance,  is  rendered  more  probable  b}^  the  circum- 
stance that  articular  swellings  are  not  nnfrequently  observed  at 
the  same  time  in  the  carpal  and  digital  joints. 

The  electrical  excitability  varies,  in  the  manner  already  de- 
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scribed,  according  to  the  cause  of  the  paralysis,  and  may  here,  as 
in  other  cases,  render  it  possible  for  an  estimate  to  be  formed  of 
the  degree  of  trophic  disturbance  in  the  muscles  and  nerves,  as 
well  as  afford  some  assistance  in  diagnosticating  the  seat  of  the 
paralysis.  In  the  slighter  forms  of  paralysis,  arising  from  pres- 
sure, as  from  the  use  of  crutches  and  in  the  so-called  rheumatic 
paralyses,  the  electrical  excitability  is  usually  quite  normal,  and 
it  may  often,  in  such  cases,  be  satisfactorily  employed  to  deter- 
mine the  position  of  the  cause  of  paralysis  in  the  nerve,  since 
below  the  point  of  lesion  the  excitability  is  normal,  whilst  no 
reaction  can  be  obtained  when  the  current  is  applied  above  it ; 
and  by  this  means  the  point  of  obstruction  to  the  conduction 
may  often  be  very  exactly  circumscribed.  In  one  case  of  pres- 
sure-paralysis I  found  the  previously-mentioned  intermediate 
form  of  reaction  of  degeneration.  Well-marked  reaction  of 
degeneration  (with  the  characteristic  alterations  of  faradic,  gal- 
vanic, and  mechanical  excitability)  occurs,  in  correspondence 
with  the  stage  of  the  paralysis,  in  all  severe  traumatic  musculo- 
spiral  paralyses,  and  in  lead  paralysis,  though  here  usually  only 
in  some  of  the  muscles.  In  all  instances  the  muscles  present  a 
high  degree  of  atrophy.  Lastly,  in  hemiplegic  paralysis  the 
electrical  excitability  is  normal,  or  but  slightly  increased. 

The  diagnosis  of  musculo-spiral  paralysis  is  uncommonly 
e?isy,  and  even  paretic  conditions  of  individual  muscles  supplied 
by  this  nerve  are,  as  a  rule,  readily  recognizable.  The  diagnosis 
of  the  nature  and  seat  of  the  cause  of  paralysis  is  often  a  mat- 
ter of  greater  difficulty  ;  yet  even  here  it  is  usually  only  a  ques- 
tion of  pressure,  injury,  or  lead  poisoning,  since  the  other  forms, 
as  the  cerebral,  neuritic,  and  hysteric  paralyses,  can  usually  be 
easily  recognized  by  the  concomitant  symptoms  and  the  results 
of  the  anamnesis. 

Ordinary  paralijsis  from  compression  (and  the  so-called 
rheumatic  paralysis)  is  characterized  by  the  following  symp- 
toms :  paralysis  of  all  the  muscles  on  the  extensor  side  of  the 
forearm,  including  the  supinators,  non-implication  of  the  triceps, 
disturbance  of  sensibility  only  in  the  hand,  the  persistence  of 
normal  electrical  excitability.  Crutch  paralysis  is  characterized 
by  implication  of  the  triceps,  by  the  electrical  excitability  being 
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normal,  and  by  clear  evidence  of  the  cause.  In  severe  trau- 
matic paralysis,  different  muscles  will  be  implicated  in  different 
cases,  in  accordance  with  the  position  of  the  wound.  In  many 
instances  particular  muscles  escape  remarkably — thus  Bernhardt 
saw,  in  a  case  of  traumatic  paralysis  from  dislocation  of  the 
shoulder,  the  supinators  remain  unaffected  ;  and  I  myself  met 
with  a  similar  case  in  which  the  extensor  digitorum  was  much 
more  severely  affected  than  the  radialis  and  supinator  longus. 
Other  diagnostic  symptoms  of  severe  traumatic  paralysis  are 
the  reaction  of  degeneration  and  atrophy  of  the  muscles. 

Lead  paralysis. — We  must  dwell  on  the  characters  of  this 
affection  at  somewhat  greater  length.  It  usually  commences  in 
the  extensor  digitorum  communis,  a  few  fasciculi  of  which  are 
first  affected,  and  then  ,the  whole  muscle.  In  varying  succes- 
sion, the  radial  extensors,  the  extensor  ulnaris,  the  extensors  of 
the  thumb,  and  the  abductor  longus  pollicis  are  then  affected. 
The  supinator  brevis  usually  long  remains  unaffected,  and  the 
supinator  longus  escapes  almost  without  exception,  being  only 
affected  in  mry  rare  cases,  and  then  at  a  late  stage  and  to  a  very 
moderate  degree.  This  freedom  of  the  supinators,  though  not  ab- 
solutely a  certain  criterion,  affords  an  extremely  valuable  means 
of  diagnosis.  Both  arms  are  usually  affected  shortly  after  one 
another.  The  reaction  of  degeneration  usually  occurs  early  and 
very  markedly  in  a  part  of  the  paralyzed  muscles,  coincidently 
with  progressive  atrophy.  A  few  of  the  less  severely  affected 
muscles  may,  however,  preserve  their  electrical  excitability.  In 
these  latter,  the  motility,  according  to  Duchenne,  is  rapidly 
.recovered  under  appropriate  treatment,  whilst  those  affected 
with  the  reaction  of  degeneration  always  require  a  very  long 
period  for  recovery.  That  other  muscular  regions,  as  the  inter- 
ossei,  the  muscles  of  the  thenar  eminence,  the  deltoid,  the  dor- 
sal muscles,  the  muscles  of  the  lower  extremities,  etc.,  may  be 
affected  hj  lead  paralysis,  can  here  be  only  indicated.  In  many 
■  cases  the  veins  of  the  forearm,  especially  those  of  the  extensor 
.side,  are  remarkably  swollen  and  varicose  (Hitzig).  The  atro- 
phy of  the  muscles,  the  absence  of  any  disturbance  of  sensi- 
fbility,  the  occurrence  of  tendinous  swellings  about  the  wrist, 
the  presence  of  other  symptoms  of  lead  poisoning,  especially 
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the  blue  line  on  tlie  gums,  antecedent  colic,  etc.,  will  all  serve  to 
establish  the  diagnosis. 

The  course  and  prognosis  of  musculo-spiral  paralyses  depend 
essentially  upon  the  cause  of  the  affection.  The  slight  paral- 
yses from  compression  usually  occurring  suddenly,  as  well  as 
those  of  rheumatic  origin,  are  often  of  remarkable  duration  ; 
they  seldom  disappear  in  one  or  two  weeks,  but  often  last  from 
four  to  six  weeks,  and  not  unfrequently  for  months  ;  they  may 
even,  as  observed  by  Brenner,  persist  for  j^ears.  The  motility 
then  gradually  returns,  and  the  progress  of  the  patient  in  re- 
gaining the  power  of  raising  the  wrist  and  extending  the  tingera 
may  often  be  followed  from  day  to  day.  The  prognosis  is 
almost  absolutely  favorable,  though  even  here  unfavorable  cases 
are  occasionally  seen.  Paralysis  from  the  use  of  crutches  is 
still  more  favorable  ;  recovery,  if  the  cause  be  removed,  and  ap- 
propriate treatment  adopted,  usually  taking  place  in  from  one 
to  two  weeks.  The  case  of  Buscli,  above  cited,  demonstrates 
that  even  very  long  persisting  pressure  on  the  nerve  does  not 
prevent  the  rapid  restoration  of  its  functions.  Severe  trau- 
matic paralyses  in  the  region  of  the  musculo- spii-al  have  the 
same  tedious  and  protracted  course  that  they  elsewhere  exhibit. 
Several  months,  and  frequently  from  half  a  year  to  a  j^ear,  elapse 
before  recovery  is  complete  ;  improvement  may  even  continue 
after  several  years.  But  in  most  cases  recovery  occurs  if  the 
lesions  of  the  nerve  have  not  been  too  severe  and  irreparable. 
On  these  depend  the  prognosis. 

Lead  paralysis  has  also  in  all  instances  an  exceedingly  slow 
course,  months  usually  elapsing  before  the  more  severely  affected 
muscles  commence  to  respond  to  voluntary  impulses.  Electrical 
investigation  often  supplies  valuable  information  for  the  establish- 
ment of  the  prognosis.  Even  here,  however,  very  severe  cases 
recover  in  the  course  of  one  or  two  years,  providing  the  cause  of 
the  poisoning  be  removed.  It  is  rare  that  paralysis  and  atrophy 
progress  continuously  until  death  takes  place.  Like  hysterical 
paralyses  in  general,  hysterical  paralyses  of  the  musculo-spiral 
nerve  vary  much  in  their  course,  and  have  the  same  prognosis. 
Musculo-spiral  paralysis,  which  is  a  very  common  symptom  of 
cerebral  hemiplegia,  is  characterized  amongst  the  coincident 


554  ERB. — DISEASES  OF  PERIPHERAL  CEREBRO-SPHSTAL  NERVES. 

paralyses  of  other  nerve  regions  by  its  peculiar  obstinacy. 
Extension  of  the  fingers,  of  the  wrist  and  thumb,  are  the  last 
movements  which  such  jDatients  recover.  Speaking  generally, 
the  prognosis  of  these  paralyses  resembles  that  of  cerebral  paral- 
yses. 

d.  Paralysis  in  tlie  Region  of  Distribution  of  the  Median  Nerte. 

The  median  nerve  is,  upon  the  whole,  rarely  affected  inde- 
pendently mth  paralysis.  Rheumatic  cases  are  very  rare,  but 
traumatic  paralyses,  such  as  may  be  occasioned  by  unskilful 
venesection,  cuts,  pressure,  contusions,  bad  crutches,  fractures 
of  the  humerus,  gunshot  wounds,  etc.,  are  far  more  frequent, 
whether  affecting  the  nerve  in  the  upper  arm  or  its  terminal 
branch  above  the  wrist.  Paralyses  from  neuritis  and  from 
neuromata  also  occur,  and  are  sometimes  observed  after  acute 
diseases ;  lastly,  paralysis  of  the  median  is  a  very  common 
symptom  of  central  paralyses,  whilst  particular  muscles  sup- 
plied by  the  median,  especially  those  of  the  thenar  eminence, 
are  often  paralyzed  as  a  consequence  of  ^progressive  muscular 
atrophy. 

The  muscles  implicated  in  this  form  of  paralysis  are  the 
flexor  carpi  radialis,  the  pronators,  the  flexor  digitorum  sub- 
limis  and  the  external  portion  of  the  flexor  digitorum  profundus, 
the  flexor  pollicis  longus,  and,  lastly,  the  small  muscles  of  the 
ball  of  the  thumb,  with  the  exception  of  the  adductor  brevis. 
Flexion  of  the  second  phalanx  is  impossible  in  every  finger ; 
that  of  the  third  phalanx  of  the  index  and  middle  fingers  is  also 
impossible,  and  flexion  and  opposition  of  the  thumb  are  quite 
impracticable.  On  the  other  hand,  flexion  of  the  first  phalanx, 
with  extension  of  the  second  and  third  by  the  agency  of  the  inter- 
ossei,  can  be  very  well  performed  in  the  four  fingers  ;  not  unfre- 
quently,  owing  to  the  excessive  action  of  the  interossei,  a  kind 
of  hyperextension  of  the  two  last  phalanges,  especially  of  that 
of  the  forefinger,  is  effected.  The  patient  is  unable  to  perform 
opposition,  flexion,  or  any  of  the  more  delicate  movements  of 
the  thumb,  which  is  permanently  extended  and  adducted,  and 
kept  closely  applied  to  the  foreflnger,  as  in  the  hand  of  the  ape. 
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Flexion  of  the  Avrist  is  only  practicable  when  the  hand  is 
strongly  adcliicted  by  means  of  the  flexor  ulnaris,  the  action  of 
the  radial  flexor  being  deficient.  The  patient  is  almost  entirely 
incapable  of  pronating  the  hand,  as  this  can  only  be  performed 
in  a  very  incomplete  manner  by  the  suiDinator  longus.  The  three 
last  fingers  can  still  be  partially  bent,  because  the  flexor  pro- 
fundus digitorum  is  in  part  supplied  by  the  ulnar  nerve.  These 
various  efi:ects  give  to  the  hand  and  fingers,  and  especially  to  the 
thumb,  a  position  so  peculiar  that  isolated  paralysis  of  the 
median  can  be  immediately  recognized.  The  high  degree  of 
atrophy  of  the  paralyzed  muscles  in  the  forearm  and  ball  of  the 
thumb,  which  is  not  unfrequently  present,  further  assists  in 
diagnosticating  this  affection. 

If  disturbances  of  sensibility  be  present,  they  are  exhibited 
in  the  lateral  part  of  the  palm  of  the  hand,  on  the  palmar  side 
of  the  thumb,  index  and  middle  fingers,  and  in  the  ungual  phal- 
anx upon  the  dorsal  side  also.  Disturbances  of  sensibility  may 
be  completely  absent,  even  when  the  median  is  divided  above 
the  wrist  (Richet '),  and  this  is  explicable  by  the  already  men- 
tioned anastomoses  which  the  median  forms  with  the  other 
nerves  of  the  forearm  (Arloing  and  Tripier).  I  have,  more- 
over, seen  the  sensibility  of  the  affected  parts  of  the  skin  com- 
pletely lost,  with  coincident  paralysis  of  the  median  and  nlnar 
nerves  above  the  wrist,  although  the  radial  was  completely 
intact ;  and  in  one  case  of  section  of  the  median  above  the 
wrist,  there  was  complete  anaesthesia  in  the  affected  fingers, 
although  the  ulnar  and  radial  were  completely  uninjured.  In 
the  three  first  fingers,  trophic  disturbances  of  the  skin  and  nails 
not  unfrequently  make  their  appearance  in  severe  paralyses  of 
the  median,  such  as  glossy  fingers,  ulceration,  pemphigus  ves- 
icles, abnormal  growth  of  hair,  etc. 

In  regard  to  the  electrical  relations,  the  diagnosis,  prognosis, 
and  course  of  median  paralysis,  the  same  general  observations 
hold  as  in  cases  of  radial  paralysis. 


'  Duchenne,  however,  found  in  this  case  that  the  electro-muscular  sensibility  was 
lost.     Electrization  looalizee,  3.  edition,  p.  350. 
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e.  Faralysis  in  the  Region  of   Distribution  of  the  Ulnar 

Nerve. 

Although  this  nerve  appears,  from  its  superficial  position  in 
the  upper  arm,  and  above  the  wrist,  to  be  much  exposed  to 
injury,  it  is  nevertheless  not  very  frequently  affected  with 
paralysis.  The  etiology  of  the  paralyses  of  this  nerve  is  nearly 
the  same  as  that  of  median  paralyses  ;  traumatic  causes,  such  as 
pressure,  contusion,  gun  shot  and  punctured  wounds,  fractures 
of  the  humerus,  dislocations  of  the  shoulder,  pressure  of 
crutches,  and  sleeping  u23on  the  arm  placed  beneath  the  head, 
being  the  most  frequent.  I  have  seen  paralysis  of  the  ulnar 
nerve  occasioned  by  a  small  neuroma  above  the  elbow,  which  had 
originated  in  consequence  of  frequent  mechanical  injury  of  the 
nerve  at  this  point.  Duchenne  saw  this  disease  frequently  in 
workmen  who  in  their  occupation  rest  the  elbow  firmly  on  a  hard 
support.  Progressive  muscular  atrophy  affects  by  preference 
the  small  muscles  of  the  hand  which  are  supplied  by  the 
ulnar. 

Paralysis  of  the  ulnar  nerve  affects  the  flexor  carpi  ulnaris, 
the  greater  part  of  the  flexor  profundus  digitorum,  all  the 
muscles  of  the  hypothenar  eminence,  together  with  the 
interossei,  a  part  of  the  lumbricales,  and  the  adductor  poUicis 
brevis.  In  correspondence  with  this,  the  following  movements 
are  impaired :  Ulnar  flexion  and  adduction  of  the  hand  are 
limited;  complete  flexion  of  the  three  last  fingers  is  rendered  diffi- 
cult or  impossible  ;  the  ability  to  move  the  little  finger  is  almost 
entirely  abolished;  separation  and  lateral  compression  of  the 
fingers  against  one  another,  as  well  as  flexion  of  the  first  and 
extension  of  the  second  and  third  phalanges  of  all  the  fingers, 
are  rendered  impossible,  owing  to  the  paralysis  of  the  interossei. 
If  the  interossei  and  lumbricales  are  alone  paralyzed,  the 
traction  of  the  extensor  communis  and  of  the  two  flexors 
(extension  of  the  first  and  flexion  of  the  two  last  phalanges) 
produces  that  remarkable  claw-like  position  of  the  hand,  Avhich 
is  so  well-known  and  characteristic  a  symptom  of  paralj^sis  of 
the  ulnar  above  the  wrist,  and  of  certain  cases  of  progressive 
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muscular  atrophy;  this  is  at  the  same  time  more  strongly  marked, 
ill  cases  of  ulnar  paralysis,  in  the  two  last  fingers  than  in  the 
second  and  third,  because  their  lumbricales  are  supplied  by  the 
median  nerve ;  lastl}^,  the  patient  is  unable  to  adduct  the 
thumb  and  apply  it  lirmly  to  the  metacarpus  ot  the  index  finger. 

As  a  consequence  of  these  various  disturbances  of  motility, 
the  functions  of  the  hand  are  materially  interfered  v^ith,  the  finer 
and  more  delicate  movements  which  are  required  for  writing, 
di-awing,  and  playing  upon  the  piano,  being  more  or  less 
impaired  ;  at  the  same  time,  the  use  of  the  hand  is  not  entirely 
abolished,  as  motility  is  preserved  in  the  muscles  supplied  by 
the  radial  and  median  nerves.  If,  however,  as  frequently 
occurs,  the  muscles  of  the  thenar  eminence  or  part  of  the 
extensors  be  coincidently  affected,  the  use  of  the  hand  is  almost 
entirely  abolished. 

Disturbances  of  sensiMlity^  if  present,  affect  the  well-known 
region  of  distribution  of  the  ulnar  nerve,  namely,  part  of  the 
palm  of  the  hand,  the  palmar  surface  of  the  fourth  and  fifth 
fingers,  part  of  the  back  of  the  hand,  and  the  dorsal  surface  of 
the  three  last  fingers ;  the  same  observations  apply  here  in  regard 
to  its  presence  or  absence  as  in  the  case  of  the  musculo- spiral 
and  median  paralyses. 

Trophic  disturbances  (especially  the  characteristic  atrophy  of 
the  interossei,  and  the  depression  of  the  intermetacarpal  spaces), 
and  the  electrical  relations  of  the  paralyzed  nerves  and  muscles, 
are  similar  to  those  that  occur  in  the  paralyses  of  the  two  other 
nerves  of  the  forearm. 

The  diagnosis  of  ulnar  paralysis  does  not  present  the  smallest 
difficulty,  as  the  failure  of  the  power  of  adduction  in  the  joint  of 
the  hand  and  the  paralysis  of  the  interossei  are  particularly 
characteristic  symptoms  of  the  affection.  The  seat  and  causes 
of  the  paralysis  must  be  determined  on  general  principles. 
Secondary  contractures,  if  any  be  present,  are  easily  recognized. 
In  regard  to  the  prognosis  and  course,  the  observations  made 
in  regard  to  musculo-spiral  paralysis  may  be  referred  to. 
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Treatment  of  iJie  Paralyses  of  tlie  Upper  Extremity. 

The  removal  of  the  causes  of  the  disease  should  first  be 
attempted,  and,  if  effected,  will  prove  of  great  advantage.  Sur- 
gical means  are  not  unfrequently  requisite  before  any  other 
treatment  can  be  adopted  ;  and  amongst  such  measures  may  be 
mentioned  the  reduction  of  dislocations  and  fractures,  the  removal 
of  abnormally  deposited  callus  (Busch),  the  excision  of  com- 
pressing cicatrices,  and  ultimately  the  surgical  reunion  of  divided 
nerves,  the  treatment  of  all  kinds  of  wounds,  the  removal  of 
tumors,  which  exert  pressure,  and  of  neuromata, — these  all  consti- 
tute measures  of  the  highest  importance  in  particular  cases.  Little 
can  be  done  for  the  treatment  of  rheumatic  paralyses,  though 
counter-irritants,  diaphoretics,  and  the  iodide  of  potassium  may 
be  tried.  Antiphlogistics  and  the  application  of  galvanic  currents 
are  useful  when  neuritis  is  certainly  present.  In  hysterical  and 
central  paralyses  it  is  essential  that  the  primary  disease  should 
be  treated.  In  lead  paralysis  it  is  of  the  greatest  importance  that 
the  patient  should  avoid  further  absorption  of  lead  by  giving  up 
or  interrupting  for  a  time  his  business  or  occupation,  or  that  he 
should  adopt  proper  preventive  measures.  The^'poison  should 
then  be  eliminated  as  soon  as  possible  by  the  usual  means,  baths, 
sulphur  baths,  iodide  of  potassium,  and  improvement  of  the 
general  health.  In  chronic  cases  of  traumatic  paralj'-sis,  and  in 
paralyses  resulting  from  articular  rheumatism,  or  from  chronic 
neuritis,  improvement  may  not  unfrequently  be  obtained  by  the 
employment  of  malt-  and  mud-baths,  and  by  taking  the  baths 
of  Wildbad,  Teplitz,  Wiesbaden,  brine  baths,  etc. 

Amongst  the  means  that  may  be  directly  applied  to  the  relief 
of  the  paralysis,  electricity  is  alone  deserving  of  coiifidence,  since 
it  not  only  exerts  a  powerful  direct  anti-paralytic  action,  but  also 
fulfils  the  causal  indication.  In  regard  to  the  application  of  the 
faradic  or  galvanic  currents,  the  strength  of  the  current,  the 
place,  duration,  and  frequency  of  the  application,  the  genei-al 
rules  already  laid  down  (page  459)  are  completely  applicable. 
In  severe  traumatic  paralysis,  long-continued  or  repeated  appli- 
cations of  the  current,  which  should  by  i:)reference  be  the 
galvanic  current,  are  requisite.    In  slight  paralyses  from  com- 
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pression  (as  of  the  niiisculo-spiral  nerve  from  tlie  use  of  crutclies) 
faradisation  is  upon  tlie  wliole  tolerably  successful,  though  even 
here  it  appears  to  me  that  the  galvanic  current  frequently  exerts 
a  greater  and  more  rapid  influence.  The  galvanic  current  is  of 
most  service  in  lead  paralysis,  although  faradisation  appears  to 
have  been  followed  by  excellent  results  in  Duchenne's  practice. 
In  addition  to  local  galvanization,  which  should  be  applied 
to  all  the  affected  muscles,  and  if  possible  to  the  musculo- 
spiral  nerve  throughout  its  whole  extent,  galvanization  of  the 
cervical  portion  of  the  spinal  cord  may  be  recommended,  and  it 
remains  for  further  researches  to  determine  whether  galvaniza- 
tion of  the  sympathetic  is  not  also  useful  in  the  treatment  of 
this  form  of  paralysis.  In  all  instances  the  plan  of  treatment 
adopted  must  be  both  persistently  and  systematically  carried  out. 

Little  benefit  can  be  obtained  from  the  use  of  alcoholic  and 
irritating  liniments  or  from  external  measures  generally.  On 
the  other  hand,  in  many  cases  active  or  passive  gymnastic  exer- 
cises, pursued  with  energy  and  perseverance,  may  materially 
hasten  the  progress  of  recovery. 


After  this  description  of  the  several  forms  of  paralysis,  affect- 
ing the  upper  extremity,  it  stDl  remains  to  say  a  few  words  in 
regard  to  their  more  frequent  combinations.  These  are  indeed 
very  manifold,  and  it  is  easily  conceivable  that  in  the  multi- 
farious combinations  that  take  place  between  the  nerves,  forming 
the  brachial  plexus,  great  diversity  should  be  presented,  espe- 
cially in  the  paralyses  of  the  plexuses,  in  the  grouping  of  the 
particular  nerves  and  muscles  affected,  according  as  one  or  other 
fasciculus  of  the  brachial  pexus  is  chiefly  affected  by  the  cause 
of  paralysis.' 

In  this  respect  the  paralyses  that  occur  after  dislocations  of 

'  Seeligmuller  has  observed  symptoms  of  paralysis  of  the  cervical  sympathetic, 
namely  contraction  of  the  fissure  of  the  lids  and  of  the  pupil  of  the  same  side,  in  two 
cases  of  paralysis  of  the  brachial  plexus  ;  and  it  is  quite  likely  that  these  symptoms 
are  characteristic  of  many  cases. 
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the  slioulder,  exhibit  great  variety.  It  is  evident  that,  in 
subcoracoid  luxations,  the  immediately  subjacent  nerve-trunks 
of  the  brachial  plexus  are  especially  liable  to  injury,  and,  accord- 
ing to  circumstances,  the  whole  of  the  nerves  may  be  compressed 
or  lacerated,  or  one  or  more  may  remain  wholly  intact,  or  be  but 
slightly  damaged.  Hence  the  variable  picture  presented  by 
these  j)aralyses.  In.  one  case  the  arm  will  be  completely  paral- 
yzed, the  circumflex,  musculo-cutaneous,  and  the  three  nerve- 
trunks  of  the  forearm,  being  equally  affected  by  paralysis.  In 
another  case  only  the  circumflex  and  musculo-spiral  nerves  are 
paralyzed,  whilst  in  other  cases  again  the  biceps  and  brachialis 
anticus  remain  intact,  or  motion  may  be  preserved  in  the  flexors 
of  the  forearm,  whilst  all  the  other  muscles  are  paralyzed.  In 
almost  all  these  instances  the  paralysis  originates  in  severe  injury. 
The  reaction  of  degeneration  is  exhibited  in  the  affected  nerves 
and  muscles,  and  recovery  is  exceedingly  slow.  In  those  nerves, 
however,  that  are  more  slightly  affected,  excitability  is  pre- 
served, and  in  these  the  mobility  usually  soon  returns,  though 
it  is,  no  doubt,  not  uncommon  for  particular  severely  injured 
nerves  to  remain  permanently  paralyzed. 

Inioaralyses  from  fracture  of  the  humerus  the  result  is  de- 
pendent upon  whether  one  or  several  of  the  nerve  trunks  of  the 
forearm  have  been  injured,  or  are  subsequently  implicated  in  the 
development  of  the  callus.  The  musculo-spiral  is  most  fre- 
quently paralyzed,  then  the  ulnar,  and  more  rarely  the  median 
nerve.  In  these  cases  the  paralysis  is  generally  of  the  severe 
traumatic  kind,  and  recovery  is  exceedingly  slow. 

Dislocations  of  the  elbow-joint  and  fractures  in  its  mcinity 
and  of  the  forearm  constitute  common  causes  of  paralj^ses  of 
the  nerves  of  the  forearm,  and  it  is  evident  that  the  ulnar  and 
the  median  are  particularly  liable  to  be  affected.  After  these 
injuries  paralysis  frequently  arises  in  consequence  of  improperly 
or  too  firmly  applied  bandages,  as  I  have  several  times  observed, 
both  in  nerve  trunks  above  the  wrist  and  above  the  elbow.  These 
are  always  very  obstinate  and  protracted,  and  not  unfrequently 
incurable  paralyses. 

I  have,  on  several  occasions,  observed  a  peculiar  combination 
of  paralyzed  muscles  in  spontaneously  arising  (rheumatic)  as 
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well  as  in  traumatic  paralyses  in  the  arm  :  namely,  coincident 
paralysis  of  tlie  deltoid,  biceps,  and  bracliialis  anticus,  .as  well  as 
of  the  supinator  longus.  Here  and  there  other  muscles  were 
also  affected,  so  that  in  two  cases  the  supinator  brevis  was  also 
implicated ;  Avhilst  in  another  all  the  muscles  supplied  by  the 
median  in  the  forearm  were  affected,  etc.  The.  above-named 
muscles,  however,  were  always  chiefly,  if  not  exclusively, 
affected.  This  indicates  that  the  seat  of  the  lesion  is  at  a  point 
where  the  fibres  forming  the  circumflex,  musculo-cutaneous,  and 
a  part  of  the  musculo-spiral  nerves  lie  in  close  proximity  to 
each  other.  In  fact,  it  is  possible,  by  very  careful  faradic  ex- 
citation of  the  several  branches  of  the  brachial  jDlexus,  to 
succeed  in  discovering,  in  many  individuals,  a  spot  (which  cor- 
responds to  about  the  point  of  emergence  of  the  sixth  cervical 
nerve  between  the  scaleni),  from  which  the  deltoid,  the  biceps, 
brachialis  anticus,  and  the  supinator,  may  be  thrown  into  common 
and  very  energetic  contraction.  (It  is  at  the  same  time  often  dif- 
ficult to  avoid  the  immediately  adjacent  origin  of  the  musculo- 
spiral  nerve  ;  if  this  be  separately  excited,  the  muscles  sup- 
plied by  this  nerve  contract,  with  the  exception  of  the  supina- 
tor longus.)  I  am  consequently  of  opinion  that  the  form  of 
paralysis  here  mentioned  has  its  seat  in  the  root  of  the  brachial 
plexus  at  this  point,  and  recommend  that  further  attention 
should  be  paid  to  it,  and,  that  when  an  opportunity  occurs,  it 
should  be  anatomically  investigated.  I  have  observed  it,  in  two 
instances,  as  a  consequence  of  neuritis — once  in  consequence  of  a 
fall  upon  the  arm  and  shoulder,  and  once  in  consequence  of  a 
cancer  in  the  glands  of  the  neck  and  in  the  vertebral  column. 
The  electrical  excitability  was,  in  the  last  case,  normal,  in  the 
others  there  was  more  or  less  well-marked  reaction  of  degenera- 
tion ;  all  terminated  in  recovery.  In  two  cases  the  j)atients 
complained  of  a  sensation  of  numbness  in  the  region  of  distri- 
bution of  the  median  in  the  hand. 

It  is  very  remarkable  that  about  the  same  muscles  are  found 
to  be  paralyzed  in  that  form  of  paralysis  which  Duchenne  has 
described'  in  newly-born  children,  as  "paralysie  obstetricale  in-' 


'  Electrisation  local.,  3  ed.  p.  357. 
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fantile  du  membre  superieur,"  and  which  we  should  call  "  deliv- 
ery paralysis"  (Entbiudiingslahmung).  I  have  observed  two 
cases  of  this  affection,  and  can  corroborate  Duchenne's  descrip- 
tion in  all  essential  points.  The  subjects  are  always  children  who 
have  been  brought  into  the  world  by  obstetric  operations,  by 
turning  and  subsequent  extraction,  or  by  traction  applied  to  the 
shoulders  in  cases  of  difficult  delivery  of  the  body.  In  one  case, 
the  paralysis  appears  to  be  induced  by  the  use  of  the  finger  as  a 
hook,  in  the  axilla  ;  in  another  case  it  may  be  attributed  to  the 
difficult  disengagement  of  the  arm  in  the  process  of  delivery ; 
and,  lastly  and  especially,  as  it  appears  to  me,  the  paralysis 
owes  its  origin  to  the  energetic  application  of  the  so-called 
Prague  grip,  in  which  the  fingers  are  applied  like  a  fork 
over  the  back  of  the  neck,  and  endanger  the  brachial  plexus  by 
energetic  traction  and  compression.  Such  children  are  born  with 
paralysis,  though  this  is  not  always  immediately  discovered,  as 
part  of  the  upper  extremity  still  remains  movable.  The  pa- 
ralysis, however,  always  presents  very  characteristic  features ; 
the  arm  hangs  immovable  by  the  side  of  the  body,  it  is  rotated 
inwards,  and  is  persistently  extended.  The  child  is  unable  either 
to  flex  the  forearm  or  to  raise  the  arm,  yet  the  movements  of  the 
hand  and  fingers  are  preserved.  On  careful  examination,  which 
presents  very  considerable  difficulties  in  such  little  patients,  it 
may  be  shown  that  the  deltoid,  the  biceps  and  brachialis  anticus, 
and  the  infraspinatus,  with  the  teres  minor  and  perhaps  the 
supinators  are  paralyzed.  Sensibility  of  the  skin  does  not  ap- 
pear to  be  materially  impaired.  The  electrical  excitability  is 
usually  diminished  (reaction  of  degeneration  ?).  Contractures 
often  make  their  appearance  at  an  early  period  in  the  non- 
paralyzed  muscles,  as,  for  example,  in  thepectoralis  major,  in  one 
of  my  cases.  The  prognosis  of  this  very  characteristic  paralj^sis, 
which  camiot  easily  be  mistaken  for  any  other  form,  and  which 
exists  without  any  complication  arising  from  luxation  or  fractiu*e, 
is  not  very  favorable.  Neglected  cases,  in  many  instances,  do 
not  recover  at  all ;  and  on  this  account  Duchenne  recommends 
that  faradic  treatment,  from  which  he  has  obtained  excellent  re- 
sults, should  be  applied  at  an  earl}^  period  ;  appropriate  galvanic 
treatment  might,  perhaps,  be  equally  useful.    There  can  be  no 
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doubt  that  this  form  of  paralysis  arises  from  mechanical  com- 
pression applied  during  delivery  to  a  part  of  the  brachial  plexus. 

Paralysis  of  the  upper  extremity  may,  however,  arise  during 
delivery  in  another  way.  Duclienne  mentions  (1.  c.)two  cases  in 
which  paralysis  of  the  brachial  plexus  arose  from  the  pressure 
of  the  awkwardly-applied  forceps,  and  one  case  where  paralysis 
of  two  nerves  of  the  forearm  was  occasioned  by  fracture  of  the 
humerus  occurring  during  delivery,  and  he  lastly  draws  atten- 
tion to  the  frequent  occurrence  of  subacromial  dislocations  of  the 
humerus,  during  delivery,  as  a  cause  of  more  or  less  extensive 
paralysis  of  the  brachial  plexus.  Careful  attention  paid  to  these 
occurrences  and  a  careful  investigation  into  this  class  of  cases 
■v\dll,  without  doubt,  narrow  the  somewhat  obscure  domain  of 
' '  congenital ' '  paralyses. ' 


8.  Paralysis  of  the  Muscles  sitppUed  hy  the  Lumbar  and  Sacral 

Nerves. 

A.  Euleriburg,  1.  c.  pp.  595— 603.— ^^-ewTier.  Unters.  u.  Beobacht.  etc.  11.  p.  203.— 
BiancU,  des  paralysies  traumatiques  des  membres  infer,  chez  les  nouvelles 
accouchges.  Th^se,  Paris,  imi .— Duchenne,  Electr.  loc.  3»  6d.  pp.  983  et  seq. ; 
pp.  1016  et  seq.—Mthnagel,  die  nervos.  Nachkrankheiten  des  Abdom.  typhus. 
Arch.  f.  klin.  Med.  IX.  1872.  Consult  also  the  Manuals  of  Electrotherapeutics 
and  the  Treatises  on  Diseases  of  the  Spmal  Cord  and  Vertebral  Column. 

Paralyses  in  the  region  of  the  lower  extremity,  the  muscles  of 
which  are  supplied  by  the  branches  of  the  lumbar  and  sacral 
plexus,  are  of  very  frequent  occurrence,  and  are  due  to  very 
various  causes.  Central  paralyses,  however,  are  undoubtedly 
those  which  possess  most  practical  interest.  Almost  all  spinal 
paralyses  commence  in  the  lower  extremity,  and  hence  peripheral 
paralyses  have  been  much  less  frequently  reported,  and  have 
received  less  attention.  We  shall  here  endeavor  to  give  a  short 
sketch  of  the  symptoms  of  the  several  forms  of  paralysis  and  of 
their  more  frequent  causes,  and  must  refer  for  further  details  to 
the  account  of  diseases  of  the  spinal  cord. 


» See  Seeligrauller.    Berl.  klin.  Woch.  1874.    Nos.  40  and  41. 
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1.  Paralysis  in  the  Region  of  Distribution  of  the  Crural 

Nerve. 

Isolated  paralysis  of  the  crural  nerve  is  not  of  very  common 
occurrence.  It  results  from  injuries  of  the  vertebral  column  and 
pelvis,  from  tumors  and  extravasations  of  blood  in  the  cauda 
equina,  not  unfrequently  in  consequence  of  inflammation  of  the 
knee-joint,  after  which  the  whole  region  of  the  extensors  of  the 
leg  often  become  atrophic  and  paralyzed.  It  also  occurs  in  con- 
sequence of  inflammation  of  the  psoas,  and  psoas  abscesses,  pre- 
ceded by  antecedent  symptoms  of  irritation  ;  frequently  also  in 
consequence  of  fractures  of  the  thigh  and  dislocations  of  the  hip- 
joint  ;  not  unfrequently,  also,  from  cuts,  stabs,  and  gunshot 
wounds  of  the  lower  abdominal  and  crural  regions.  Neuritis 
again  is  often  a  cause  of  crural  paralysis,  as  are  also  pelvic  and 
crural  tumors.  Lastly,  it  is  a  very  frequent  symjDtom  of  aU 
forms  of  spinal  paralysis,  and  more  rarely  of  cerebral  paralyses 
and  of  progressive  muscular  atrophy. 

Symptoms. — Paralysis  of  the  crural  nerve  affects  the  ilio-psoas 
muscle,  the  quadriceps  extensor  femoris,  the  sartorius,  and  the 
pectineus.  The  symptoms  are  consequently  very  uncomplicated ; 
the  patient  is  unable  to  flex  the  leg  at  the  hip- joint  or  to  raise 
the  body  from  the  recumbent  posture.  He  is  unable  to  extend 
the  lower  leg,  or,  when  sitting,  to  move  the  vertically  hanging 
lower  leg  forwards.  Standing  and  sitting  upright  are  rendered 
insecure  ;  walking,  jumping,  and  running  are  either  rendered  diffi- 
cult or  impossible,  because  in  all  these  actions  the  flexors  of  the 
thigh  and  the  extensors  of  the  leg  are  necessarily  used.  When 
the  paralysis  of  the  crural  affects  both  sides,  the  patient  finds  it 
almost  impossible  to  walk  forwards. 

Disturbances  of  sensibility  are  frequently  observed,  and,  when 
the  crural  nerve  is  itself  affected,  may  extend  over  the  lower  two- 
thirds  of  the  thigh,  the  region  of  the  knee,  and  the  inner  side  of  the 
lower  leg,  as  far  as  the  internal  border  of  the  foot.  If  the  inguinal 
region,  the  hypogastric  region,  the  scrotum,  and  the  external 
surface  of  the  thigh  are  rendered  anaesthetic,  this  indicates  that 
the  seat  of  the  cause  of  paralysis  is  situated  above  the  giving  off 
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of  the  cutaneous  branches  affected  (ilio-hypogastric,  ilio-ingui- 
nalis,  lurabo-inguinalis,  spermaticus  externus,  and  cutaneus 
femoris  lateralis)  from  the  plexus  lumbalis.  Sensations  of  furri- 
ness,  numbness,  and  frequently  also  an  objectively  demonstrable 
chilliness  of  the  thigh  are  commonly  present. 

Atrophy  of  the  muscles  of  the  thigh  is  very  frequently  present, 
sometimes  only  ascertainable  by  very  careful,  comparative  meas- 
urement, but  generally  very  well  marked,  so  that  the  contour  of 
this  part  of  the  limb  is  materially  modified.  The  atrophy  as  well 
as  the  paralysis  are  often  only  partial,  and  limited  to  particular 
muscles  and  parts  of  muscles,  which  then  appear  flaccid,  relaxed, 
and  diminished  in  size,  whilst  the  others,  especially  when  efforts 
are  made  to  innervate  them,  or  when  faradic  irritation  is  applied, 
project  strongly,  and  become  hard  with  sharply  defined  outlines. 

Electrical  examination  indicates  changes  which  vary  with  the 
kind  and  degree  of  the  paralysis,  and  of  the  consecutive  trophic 
disturbances  which  have  been  already  frequently  described,  and 
which  we  need  not  here  further  discuss. 


2.  Paralysis  in  the  JRegion  of  Distribution  of  the  Obturator 

Nerve. 

This  is  of  still  rarer  occurrence  than  crural  paralysis,  but  is 
frequently  associated  with  the  latter,  and  is  then  referable  to  the 
same  causes.  In  addition  to  the  causes  mentioned,  may  be 
added  compression  of  the  nerves  from  strangulated  obturator 
hernia,  and  from  the  pressure  of  the  descending  head  of  the  child 
or  of  obstetric  instruments  in  difficult  deliveries. 

This  paralysis  affects  the  adductors  of  the  thigh,  the  pec- 
tineus,  the  gracilis,  and  the  obturator  externus.  The  patient  is 
consequently  incapable  of  adducting  the  thigh,  of  pressing  the 
knees  together,  or  of  crossing  one  leg  over  the  other.  The  flexion 
of  the  thigh  inwards  is  rendered  difficult,  and  so  too  is  the  rota- 
tion of  the  thigh  outwards  ;  the  affected  leg  soon  tires  in  walk- 
ing ;  some  disturbances  of  sensibility  are  perceptible  extending 
down  the  inner  side  of  the  thigh  as  low  as  the  knee.  It  is  diffi- 
cult to  recognize  partial  paralyses  of  particular  muscles  belonging 
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to  the  group  of  adductors.  The  electrical  relations  have  not 
been  sufficiently  investigated  in  these  paralyses. 

3.  Paralysis  of  the  Muscles  supplied  hy  tlie  Olutceal  Nerves. 

This  form  of  ]3aralysis  is  also  rare,  occurring  almost  exclusive- 
ly as  a  symptom  of  extensive  paralyses,  affecting  the  whole  region 
of  the  sacral  plexus,  as,  for  example,  in  those  due  to  tumors  and 
lesions  of  the  cauda  equina,  to  fractures  of  the  sacrum  and  pel- 
vis, to  spinal  diseases,  etc.  The  characters  of  progressive  atro- 
phy, and  of  pseudo-hypertrophy  of  the  muscles  are  not  unfre- 
quently  completed  by  atrophy  and  ]paralysis  of  the  glutseal 
muscles. 

The  paralysis  effects  the  glutseal  muscles,  the  tensor  fasciae, 
the  obturator  internus,  and  the  pyriformis,  and  is  thus  capable 
of  expressing  itself  in  various  motor  disturbances  of  the  manifold 
and  complicated  functions  of  these  muscles,  which  may,  however, 
be  in  part  compensated  by  the  action  of  other  muscles,  and  are 
consequently  analyzed  with  difficulty.  The  rotation  of  the  leg, 
both  inwards  and  outwards,  is  interfered  with ;  flexion  of  the 
thigh  is  somewhat  limited  and  its  abduction  is  rendered  remark- 
ably difficult,  or  altogether  impossible.  Some  uncertainty  is  felt 
both  in  standing  and  walking,  because  the  glutseal  muscles,  and 
especially  the  glutseus  maximus,  fixes  and  balances  the  trunk 
upon  the  thighs ;  the  patient  finds  it  particularly  difficult  to  as- 
cend stairs.  The  straightening  of  the  body,  after  it  has  been  bent 
forward,  is  rendered  difficult.  Disturbances  of  sensibility  are 
only  present  when  other  nerves  are  coincidently  affected.  Atro- 
phy of  the  muscles  is  of  common  occurrence,  and,  when  the  paral- 
ysis is  unilateral,  is  very  evident.  The  glutseal  region  loses  its 
firmness  and  roundness,  the  muscles  appear  relaxed  and  feeble, 
and  allow  the  subjacent  parts  of  the  skeleton  to  be  readily  per- 
ceived. The  electrical  excitability  can  only  be  tested  by  intra- 
muscular excitation,  but  then  exhibits  alterations  corresponding 
to  the  cause  of  the  paralysis  and  the  secondary  distui"bances. 
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4.  Paralysis  of  the  Muscles  supplied  dy  the  Sciatic  Nerve. 

The  wide  distribution  of  this  nerve,  its  exposed  and  superfi- 
cial position  in  various  parts  of  its  course,  and  its  manifold  rela- 
tions to  the  pelvic  organs,  render  the  frequency,  on  the  one  hand, 
and  the  importance,  on  the  other,  of  the  paralyses  affecting  it,  in- 
telligible. The  paralysis  may  affect  the  nerve  as  a  whole,  or 
either  of  its  two  branches,  the  peroneal  and  tibial  nerves,  or  only 
particular  muscles.    The  paralysis  is  very  frequently  bilateral. 

Etiology. — The  most  frequent  causes  of  paralysis  of  the  sciatic 
nerve  are  mechanical  lesions  of  the  trunk,  or  of  the  branches, 
whether  they  result  from  gradually  increasing  pressure  or 
sudden  contusion,  or  from  laceration  or  section,  and  it  is  difficult 
to  give  an  exhaustive  catalogue  of  all  the  modes  in  which  such  an 
injury  may  be  inflicted.  Paralyses  of  this  nerve  and  its  branches 
have  been  observed  to  follow  injuries  caused  by  gunshot  wounds, 
cuts,  and  punctures  at  the  most  different  points  ;  after  surgical 
operations,  such  as  extirpation  of  tumors,  tenotomy,  etc. ;  after 
fractures  of  the  spine,  after  falls  or  blows  upon  the  glutseal 
region ;  after  extravasations  of  blood  in  the  cavity  of  the  sacrum ; 
as  a  result  of  tumors  in  the  cauda  equina  ;  in  consequence  of  me- 
chanical compression  of  the  nerves  at  any  part  of  their  course ; 
after  difficult  deliveries,  in  which  especially  the  nerves  of  the 
sacral  plexus,  which  occupy  the  posterior  part  of  the  pelvis,  are 
damaged  by  the  pressure  of  the  head  of  the  child  ;  after  disloca- 
tions of  the  femur ;  in  newly-born  children  after  delivery  by  the 
feet ;  as  a  result  of  the  compression  of  cicatrices,  as  I  have  seen 
in  one  case  of  deep-seated  cicatrix,  following  a  bed-sore  ;  as  a  re- 
sult of  tumors  of  the  pelvic  cavity  (cancers  and  fibroid  tumors 
in  the  uterus)  or  of  the  nerve  itself,  etc. 

Paralysis  of  the  sciatic  is  much  less  frequent  as  a  result  of 
"rheumatic"  causes,  such  as  thorough  wetting  and  chilling  of 
the  feet  and  of  the  buttocks.  Those  arising  from  well-marked 
neuritis  are  of  common  occurrence,  to  which  also,  probably, 
belong  the  not  unfrequent  paralysis  and  atrophy  remaining  after 
severe  sciatica.  We  are  still  insufficiently  acquainted  with  the 
anatomical  changes  which  often  persist  after  acute  diseases,  and 


568   ERB. — DISEASES  OP  PERIPIIEKAL  CEKEBRO-SPINAL  NERVES. 

wliicli  lie  at  the  root  of  the  paralyses  which  develop  spontane- 
ously in  the  region  of  the  sacral  plexus,  without  demonstrable 
cause,  and  without  well-marked  symptoms.  This  is  true  also  in 
regard  to  the  hysterical  paralyses  of  the  lower  extremity  that  are 
of  such  frequent  occurrence.  This  nerve  region  commonly  parti- 
cipates in  the  various  spinal  and  in  very  many  cerebral  paralyses. 
The  region  of  distribution  of  the  sciatic  nerve  is  relatively  rarely 
affected  in  progressive  muscular  atrophy,  whilst  it  almost  con- 
stantly participates  in  the  pseudo-hypertrophy  of  the  muscles. 

Symptoms. — We  shall  now  consider  the  symptoms  of  paral- 
ysis of  the  several  branches  of  the  sciatic  nerve,  out  of  which 
the  picture  of  the  total  paralysis  of  the  nerve  can  be  easily 
formed. 

If  the  peroneal  nerw  be  alone  affected,  the  anterior  muscles 
of  the  lower  leg  are  paralyzed.  The  foot  hangs  fiaccidly  down, 
it  can  neither  be  flexed  nor  abducted,  and  can  only  be  incom- 
pletely adducted ;  walking  is  seriously  interfered  with,  in  conse- 
quence of  the  depending  point  of  the  foot,  which  trips  upon 
every  little  elevation  of  the  ground.  The  patient  is  compelled 
to  give  the  necessary  elevation  to  the  foot  in  moving  forwards  by 
flexion  of  the  hip-joint,  and  plants  it  vacillatingly  and  insecurely 
with  the  point  and  outer  border  of  the  foot  first,  producing  a 
very  characteristic,  and,  for  this  paralysis,  pathognomonic  gait. 
In  its  further  course,  this  peculiarity  is  rendered  still  more  strik- 
ing by  secondary  contracture  of  the  muscles  of  the  calf. 

The  part  played  by  the  several  muscles  in  producing  these 
symptoms  is  as  follows :  paralysis  of  the  tibialis  anticus  consid- 
erably limits  the  dorsal  flexion  and  adduction  of  the  foot ;  the 
inner  border  and  the  point  of  the  foot  can  no  longer  be  completely 
raised,  though  these  movements  may  be  in  jDart  vicariously  exe- 
cuted by  the  extensor  digitorum  communis  and  the  extensor 
longus  pollicis.  Paralysis  of  the  extensor  digitorum  communis 
likewise  diminishes  the  dorsal  flexion  of  the  foot,  and  the  abduc- 
tion of  the  foot  in  the  flexed  position,  whilst  it,  at  the  same 
time,  renders  extension  of  the  basal  phalanges  of  all  the  toes 
impossible.  Paralysis  of  the  extensor  pollicis  longus  diminishes 
dorsal  flexion,  and  abolishes  the  power  of  extending  the  great  toe. 
Paralysis  of  the  peroneal  muscles  acts  differently ;  if  the  per- 


PARALYSES  IN  THE  REGION  OF  THE  LOWEIl  EXTREMITY.  569 

oneus  longus  be  paralyzed,  abduction  of  tlie  foot  in  the 
extended  position  is  impossible  ;  tlie  arcli  of  the  foot,  which  is 
essentially  preserved  by  the  action  of  this  muscle,  becomes  flat- 
tened, but  the  inner  border  of  the  foot  no  longer  touches  the 
ground,  because  the  head  of  the  first  metatarsal  bone  is  no  longer 
drawn  downwards  (Duchenne);  a  peculiar  kind  of  flat  foot  is  thus 
produced,  which  has  been  described  with  great  care  by  Duchenne. 
If,  lastly,  the  j)eroneus  brevis  be  paralyzed,  pure  abduction  of  the 
foot  is  rendered  impossible  ;  this  can  only  be  then  accomplished 
either  with  coincident  dorsal  flexion,  by  means  of  the  extensor 
digitorum  communis,  or  with  coincident  plantar  flexion,  through 
the  agency  of  the  peroneus  longus.  Paralysis  of  the  little 
extensor  digitorum  communis  brevis  somewhat  impairs  the 
extension  of  the  basal  phalanges  of  the  four  last  toes.  All 
thes  evarious  forms  of  paralysis  may  occur  in  an  isolated  man- 
ner, but  they  may  also  be  combined  in  the  most  various  ways, 
and,  as  the  defective  movements  may,  also,  to  some  extent,  be 
compensated  for  by  other  muscles,  very  complicated  conditions 
arise,  the  nature  of  which  can  only  be  ascertained  by  the  exer- 
cise of  great  care  and  special  investigation— the  difficulties  of 
the  case  being  often  materially  increased  by  secondary  contrac- 
tures and  anomalous  positions  of  the  foot. 

If  the  tihial  nerxe  be  paralyzed,  the  whole  of  the  muscles  at 
the  back  of  the  lower  leg  are  rendered  inactive  ;  this  is  immedi- 
ately indicated  by  the  inability  of  the  patient  to  affect  plantar 
flexion  (extension)  of  the  feet,  as  well  as  flexion  and  lateral 
movement  of  the  toes.  Paralysis  of  the  musculus  triceps  surcs 
(gastrocnemius  and  soleus)  prevents  the  foot  from  being  ex- 
tended, and  renders  it  impossible  for  the  patient  to  stand  upon 
the  toes,  etc.,  whilst,  in  consequence  of  secondary  contracture  of 
the  muscles  of  the  front  of  the  lower  leg,  a  hook-like  position  of 
the  foot  is  gradually  produced.  Paralysis  of  the  tibialis  ijos- 
ticus  diminishes  the  power  of  adducting  the  foot  and  of  raising 
its  inner  border.  Paralysis  of  the  flexor  communis  digitorum 
renders  flexion  of  the  two  distal  phalanges  of  the  toes  impos- 
sible. Paralysis  of  t\\Q  flexor  liallucis  longus  takes  away  the 
power- of  flexing  the  great  toe.  Paralysis  of  the  adductor  and 
abductor  hallucis  abolishes  the  power  of  moving  the  great  toe 
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laterally,  whilst  paralysis  of  tlie  interossei,  just  as  in  the  hand, 
renders  flexion  of  the  first,  and  extension  of  the  two  distal  pha- 
langes of  the  toes,  as  well  as  separation  of  the  toes,  impossible. 
A  peculiar  claw-like  position,  resembling  that  of  the  hand,  is 
thus  produced.  The  first  phalanx  is  abnormally  extended ;  the 
second  and  third  are  strongly  flexed ;  the  toes  are  strongly 
compressed  together,  and  no  longer  touch  the  ground  with  their 
bulbous  extremities.  The  functional  disturbance  produced  by 
these  conditions  is  relatively  small ;  some  pain  and  inconve- 
nience are,  however,  experienced  after  long  standing  or  walking, 
because  the  heads  of  the  metatarsal  bones  have  now  to  sustaiu 
the  weight  of  the  body. 

Independently  of  the  disturbances  of  particular  movements 
or  of  all  the  movements  of  the  foot,  which  interfere  to  a  greater  or 
lesser  extent  with  walking  and  standing,  these  paralyses  of  the 
muscles  of  the  lower  leg  occasion  very  remarkable  anomalies  in 
the  position  of  the  foot,  secondary  alterations  of  the  Joints,  and 
malformations,  which  may  gradually  lead  to  persistent  and  most 
annoying  conditions.  It  is  especially  paralyses  of  particular 
muscles  (as,  for  example,  of  the  peroneus  longus  of  the  tibialis, 
of  the  triceps),  which  occasion  various  forms  of  paralytic  flat 
foot,  pointed  foot,  hook  foot,  and  club  foot.  From  the  above 
description  it  is  evident  how  the  several  paralyses,  especially 
with  the  aid  of  coincident  contractures  of  the  antagonists,  and 
under  the  influence  of  the  weight  of  the  body,  dispose  to  various 
forms  of  curvature  of  the  foot.  It  is  obvious  that  these  are  par- 
ticularly likely  to  occur  in  growing  individuals,  in  whom  the 
bones  and  ligaments  are  not  yet  consolidated,  and  hence  an  ex- 
planation is  afforded  of  the  special  frequency  of  such  paralytic 
curvatures  as  a  result  of  the  spinal  paralysis  of  children.  Du- 
chenne  has  made  a  special  study  of  all  these  disturbances,  and 
we  are  indebted  to  him  for  having  greatly  elucidated  their  patho- 
genesis. Want  of  space  prevents  us  fi'om  entering  iuto  the 
details,  and  the  whole  subject  is  one  rather  of  surgical  and 
orthopsedic  interest.  If  the  trunk  of  the  sciatic  nerve  be 
affected,  the  branches  distributed  to  the  flexors  of  the  lower  leg, 
the  semi-tendinosus,  semi-membranosus,  and  biceps  femoris  are 
also  paralyzed,  and  the  patients  are  not  able  to  flex  the  lower 
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leg  upon  the  thigh,  to  approximate  the  heel  to  the  glutseal 
region,  or  to  offer  any  resistance  when  an  attempt  is  made 
to  extend  the  leg.  Rotation  of  the  thigh  is  also  interfered 
witli  because  the  branch  for  the  quadrat  us  fern  oris,  and  some- 
times also  that  for  the  obturator  internus,  is  given  off  above  from 
the  trunk  of  the  nerve.  But  even  when  the  paralysis  of  the 
sciatic  is  complete,  walking  is  still,  to  some  extent,  possible, 
because  the  leg  is  simply  used  as  a  stilt,  and  with  the  aid  of  the 
muscles  of  the  thigh  is  moved  forwards,  the  knee-joint  being 
kept  fixed  in  the  extended  position.  The  whole  foot  hangs 
placid,  the  foreleg  is  strongly  raised  in  locomotion  forward,  the 
external  border  of  the  foot  is  first  placed  upon  the  ground, 
and  it  is  then  made  a  support  by  extension  of  the  knee.  This 
is,  of  course,  a  very  imperfect  mode  of  walking,  but  it  may  be 
learned  by  the  patient  after  a  little  practice,  even  when  the  pa- 
ralysis of  the  sciatic  is  bilateral,  as  I  have  frequently  seen. 

Paralyses  of  the  sciatic  are  usually  accompanied  hy  distiorh- 
ances  of  tlie  sensibility^  the  extent  of  which  depends  on  the 
cause  of  the  paralysis.  When  the  paralysis  is  limited  to  the 
perineal  region,  the  anaesthesia  is  limited  to  the  anterior  and  ex- 
ternal side  of  the  lower  leg,  the  dorsum  of  the  foot  and  the 
greater  part  of  the  toes ;  if  the  tibialis  is  affected,  the  posterior 
surface  of  the  lower  leg,  the  sole  of  the  foot  and  plantar  surface 
of  the  toes,  are  the  seats  of  the  anaesthesia.  According  as  the 
cause  of  paralysis  is  situated  at  higher  planes  in  the  trunk 
of  the  sciatic,  the  region  of  the  knee,  the  back  part  of  the  thighs, 
and  ultimately  the  buttock  and  perinseum,  are  successively 
affected  by  an£esthesia.  If  the  cause  of  the  paralysis  is  seated 
within  the  cavity  of  the  sacrum,  or,  still  higher,  in  the  cauda 
equina,  the  anaesthesia  affects  the  whole  sacral  region,  the  scrotum 
and  penis  (or  the  labia,  as  the  case  may  be),  the  urethra,  bladder, 
and  rectum.  These  symptoms  may  prove  of  great  importance 
for  the  local  diagnosis. 

Disturhances  of  the  circulation,  usually  in  the  form  of 
stasis,  cyanosis,  bluish-red  marbled  coloring,  and  coldness  of  the 
skin,  are  often  perceptible  in  the  paralyzed  leg.  Increase  of 
temperature  has  been  occasionally  and  transitorily  observed  in 
the  earlier  periods  of  traumatic  paralyses. 
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Ti'opldc  disturhances  are  also  not  unfrequent  in  cases  of 
severe  peripheral  paralyses  of  the  sciatic. '  Amongst  these  may 
be  mentioned  a  high  degree  of  atrophy,  ulceration  of  the  skin, 
eruption  of  herpes  and  pemphigus,  serious  bed-sores  on  the 
sacrum,  ankles  and  heels.  A  very  disagreeable  concomitant 
symptom  is,  lastly,  paralysis  of  the  rectum  and  bladder ,  which 
is  especially  liable  to  occur  in  cases  where  the  cause  of  the 
paralysis  is  situated  within  or  above  the  sacrum  in  the  cauda 
equina.  It  is  sufficiently  well  known  that  these  symptoms, 
with  all  their  evil  results,  are  very  common  in  the  various  spinal 
paralyses  of  the  lower  limb. 

A  description  of  the  electrical  relations  in  these  paralyses 
would  only  lead  to  a  repetition  of  what  has  been  ah-eady  stated 
in  the  general  part.  The  most  diverse  anomalies  occur,  and  they 
suggest  the  same  conclusions  as  in  paralyses  generally. 

The  diagnosis  of  paralysis  in  the  region  of  distribution  of 
the  sciatic  nerve  and  its  branches  presents  no  notable  difficulties. 
The  recognition  of  the  paralyses  of  particular  muscles  in  the 
lower  leg,  their  diagnosis  from  contractures,  the  determination 
of  the  degree  of  trophic  disturbance  they  have  undergone,  etc., 
alone  require,  in  many  instances,  careful  and  cautious  investiga- 
tion. A  very  exact  comparison  should  be  made  between  the 
legs  of  the  affected  and  of  the  healthy  side  ;  the  shape  of  the 
foot  in  standing,  walking,  and  in  ordinary  positions,  should  be 
noted,  and  the  state  of  the  several  muscles  should  be  examined 
by  means  of  electricity,  and  each  movement  of  which  the  ex- 
tremity is  capable  should  be  separately  performed,  in  order  that 
every  relation  may  be  rendered  clear.  Conclusions  should  be 
drawn  in  regard  to  the  nature  of  the  cause  of  the  paralysis, 
partly  fi'om  the  anamnesis  and  partly  from  objective  investiga- 
tion conducted  upon  general  principles.  Evidence  of  the  plane 
at  which  the  cause  of  the  paralysis  acts  on  the  motor  nerves  impli- 
cated may  be  derived  from  the  local  extent  of  the  paralj^tic 
symptoms  in  the  sensory  and  motor  nerves,  the  concomitant 
symptoms  that  may  happen  to  be  present,  the  alteration  of 


'  In  one  case  of  well  marked  unilateral  paresis  of  the  tibialis  and  peroneus,  I  ob- 
served a  distinct  hypertrophy  of  the  muscles  of  the  calf. 
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the  electrical  excitabilit}'-,  and  tlie  relations  of  the  reflex  actions, 
etc. 

It  is  of  great  importance  to  determine  whether  we  have  to 
deal  with  a  peripheral  or  with  a  spinal  paralysis.  I  have  met 
with  various  cases  in  which  it  was  impossible  to  determine  this 
point  with  certainty  ;  in  most  cases,  however,  a  correct  diagnosis 
may  be  made  with  a  little  care.  Various  cu-cumstances  help  us 
in  forming  an  opinion  ;  thus,  incomplete  paralysis  of  particular 
muscles,  their  gradual  attack,  the  degree  of  sensory  disturbance 
not  being  of  equal  extent,  weakness  of  the  bladder  occurring  at 
an  early  period,  the  existence  of  muscular  tension,  tremors,  and 
the  like,  the  presence  of  other  special  symptoms  (such  as  a 
feeling  of  a  girdle  round  the  waist,  swaggering  gait  when  the 
eyes  are  closed,  tenderness  of  the  vertebrae),  preserved  or 
increased  electrical  excitability,  and  the  occurrence  of  paretic 
symptoms  on  both  sides,  are  all  circumstances  that  jDoint  to  the 
spinal  origin  of  the  affection.  If  reflex  actions  are  preserved  in 
the  paralyzed  muscles,  it  is  certain  that  the  seat  of  paralysis  is 
centric,  whilst,  upon  the  other  hand,  the  absence  of  reflex 
actions  is  by  no  means  a  proof  that  the  affection  is  not  spinal. 
The  existence  of  the  reaction  of  degeneration  is  in  favor  of  the 
peripheral  seat,  providing  corresponding  sensory  disturbances 
are  present  at  the  same  time.  Reaction  of  degeneration  without 
any  disturbance  of  sensibility  is  in  favor  of  the  spinal  origin  of 
the  paralysis  (spinal  paralysis  of  children,  etc.).  Compare,  in 
addition,  what  has  been  said  above  (page  444)  on  the  differential 
diagnosis  of  centric  and  peripheral  paralyses. 

The  prognosis  of  these  paralyses  is,  in  general,  doubtful ;  it,  of 
course,  essentially  depends  upon  the  cause,  but  secondarily 
upon  the  consecutive  trophic  disturbances,  the  electrical 
relations,  etc.  It  must  also  be  remarked  that  in  consequence  of 
the  great  length  of  the  nerves  under  discussion,  the  processes  of 
regeneration  in  them  may  require  a  very  long  time  before  the 
conducting  paths  to  the  muscles  are  re-established.  Thus,  in 
traumatic  and  similar  paralyses,  we  must  be  prepared  for  a  very 
long  course  of  the  affection,  and  often  for  its  incurability.  In 
other  respects  the  prognosis  must  depend  on  general  principles. 
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Treatment  of  Paralyses  of  the  Lower  Extremity. 

We  may  here  refer  to  what  has  been  said  in  regard  to  the 
upper  extremity.  In  addition  to  the  causal  treatment,  in  which 
the  treatment  of  diseases  of  the  spinal  cord  plays  an  important 
part,  it  is  electricity,  of  course,  to  which  we  should  resort  in 
most  instances,  especially  since  it  appears  to  be  able  to  fulfil 
many  of  the  causal  indications.  There  is  nothing  especial  to  say 
in  regard  to  the  choice  of  the  methods  of  its  application,  though 
in  most  instances,  since  it  is  frequently  desired  to  influence  the 
nerves  within  the  spinal  column  and  pelvis,  the  galvanic  current 
is  to  be  preferred,  because  the  faradic  has  no  noticeable  influ- 
ence upon  such  deeply  situated  tissues. 

In  the  next  place,  the  application  of  a  rational  and  steadily 
practised  system  of  gymnastics  may  be  recommended.  Baths, 
whether  thermal,  saline,  or  in  the  form  of  mud-baths,  must  be 
employed  only  according  to  special  indications.  Little  benefit 
can  be  anticipated  from  embrocations  of  any  kind ;  but  even 
such  weak  means  as  these  will  not  be  omitted,  in  tedious  cases, 
to  obtain  the  confidence  of  the  patient. 

Orthopsedic  surgery  plays  a  very  important  part  in  these 
paralyses,  partly  by  effecting  the  removal  of  deformities  or 
preventing  their  development,  and  partly  by  supplying  the 
function  of  the  paralyzed  muscles  by  means  of  appropriate 
apparatuses,  and  by  restoring  to  the  patients,  if  only  artificially, 
the  use  of  their  lower  extremities  in  standing  or  walking.  A 
great  deal  can  be  done  in  this  direction,  and  for  details  the  reader 
is  referred  to  treatises  on  orthopsedic  surgery. 
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1.  Hyper CBmia  of  the  Nerves. — Congestion. 

Weir  Mitchell,  Injuries  of  nerves.  Phila.  1872,  p.  56.  A.  Waller,  On  the  sensory, 
motory,  etc.  symptoms  resulting  from  the  refrigeration  of  theuhiar  nerve.  Pro- 
ceed. Roy.  Soc.  of  Lond.  XI.  p.  436.  XH.  p.  89.  1863. 

Little  is  known  in  regard  to  active  hypersemia  of  peripheral 
nerves  ;  treatises  on  pathological  anatomy  are  silent  on  this 
point,  and  we  know  little  or  nothing  of  the  clinical  symptoms 
presented  by  this  condition,  which  is  probably  often  present. 
Still  it  appears  to  be  deserving  of  some  attention  in  the  future, 
since,  perhaps,  many  so-called  functional  neuroses  are  referable 
to  it. 

Weir  Mitchell  is  the  only  author  who  has  given  a  short  de- 
scription of  hypersemia ;  he  employed  artificial  freezing  and 
thawing  of  the  tissues,  as  an  experimental  means  of  investi- 
gating it,  and  has  not  only  frozen  the  partially  exposed  nerves  of 
animals  by  ether  spray,  but  also  the  ulnar  nerves  of  living  men. 
From  these  observations  it  appears  that  the  symptoms  occurring 
and  remaining  for  some  time  after  the  thawing  are  to  be  ascribed, 
not  so  much  to  the  freezing  and  thawing  themselves,  as  to  the 
subsequent  hypersemia. 

Anatomical  examination  made  in  experiments  on  animals 
showed  that,  after  thawing,  the  nerves  presented  more  or  less 
extensive  rosy  or  dark-red  injection,  which  often  had  a  linear  or 
striated  marking,  whilst  the  nerve  appeared  somewhat  swollen. 
It  was  only  after  violent  action  of  cold  that  small  punctiform 
extravasations  of  blood  were  discoverable  between  the  nerve 
fibres. 

Symptoms. — After  the  disappearance  of  the  symptoms,  which 
are  due  to  the  freezing  (pain,  ana3sthesia,  paralysis,  increase  of 
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temperature  and  augmented  perspiration  in  the  region  of  dis- 
tribution of  the  nerve),  and  which  have  been  especially  studied 
by  Haller,  there  occurs,  in  the  first  place,  in  the  thawed  portion 
of  the  nerve  a  very  paiuful  sensibility,  which  spreads  back- 
wards to  the  plexus  of  origin,  and  in  some  instances  may  even 
produce  reflex  vertigo  and  feeling  of  faintness.  With  this  is 
associated  liypercBstliesia  in  the  whole  region  of  the  affected 
nerves,  a  feeling  of  numbness,  creeping,  2ccA  formication,  a  cer- 
tain motor  debility,  and  a  sensation  of fulness  in  the  affected 
part,  together  with  slight  swelling ;  no  longer  any  notable  eleva- 
tion of  temperature. 

Where  this  group  of  symptoms  occurs  in  man  in  the  region 
of  distribution  of  a  definite  nerve,  and  when,  at  the  same  time, 
perhaps  a  spot,  sensitive  to  pressure,  can  be  demonstrated  in  the 
nerve,  we  are  justified  in  admitting  the  existence  of  active 
hypersemia  of  the  nerve. 

In  regard  to  treatment,  Mitchell  recommends  the  energetic 
application  of  ice  to  the  whole  length  of  the  nerve,  an  elevated 
position,  and  absolute  rest  of  the  part ;  in  severe  cases  a  large 
number  of  leeches  should  be  applied,  which  may,  however,  ]pro- 
duce  a  good  deal  of  pain,  on  account  of  the  hypersemia  present ; 
the  subcutaneous  injection  of  morphia  and  atropine,  and,  at  a 
subsequent  period,  the  effect  of  digitalis  and  quinine  may  be 
tried. 

2.  Inflammation  of  the  Nerws. — Neuritis. 

SoMtansly,  pathol.  Anat.  3.  Aufl.  II.  p.  498.  1856.—Fdrster,  Handb.  d.  path.  Anat. 
2.  Aufl.  n.  p.  498.  1863.— 0.  Weber,  Pitha-Billrotli.  Handb.  d.  CMr.  n.  3.  p. 
214.  1865. — Rasse,  1.  c.  p.  739. — M.  Rosenthal,  Nervenkrankheiten,  1870,  p. 
457. — Nasse,  Diss,  de  neuritide  Hal.  1801. — Swan,  Diss,  ou  the  treatm.  of  mor- 
bid local  affect,  of  nerves,  Lond.  1820.— Descoi,  Affect,  local,  des  nerfs.  Par. 
1822. — Martinet,  Revue  med.  Juin,  1824. — Abercronibie,  Pathological  and 
Practical  Researches  on  Diseases  of  the  Brain  and  Si^inal  Cord.  Edinburgli, 
1829. — J.  B.  Friedreich,  iiber  die  Localkrankheiten  d.  Nerven.  Schmidt's  Jahrb. 
V.  p.  89.  1835.  (Complete  list  of  earlier  authorities.) — Dubreuilh,  Rech.  ex- 
pgrim.  sur  I'inflamm.  des  nerfs.  Clin,  de  Montpoll.  1845,  Nos.  5.  u.  7. — Berard, 
Note  sur  les  accid.  qui  suiv.  la  piqu.  des  nerfs.  Journ.  des  connaiss.  m^d.- 
chir.  1846,  Mars. — Beau,  Arch.  gCnCr.  1847,  and  Union  mCd.  Juill.  1849. — Piorry, 
de  Themito-uGvrite  et  dc  son  traitement.    Union  mGd.  1851,  Nos.  79  u.  80. — 
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lieinal,  iibev  Neuritis.  Ocstcrr.  Ztschr.  fur  pralct.  Hcilk.  1800,  Nos.  45—48. 
— Dumenil,  Contril).  jjour  serv.  !i  Thistoire  de  le  nGvrite.  Gaz.  hebdo- 
mad. 18C6,  Nos.  4 — 6. —  W.  Pathol,  ii.  path.  Anat.  peri  ph.  Paral.  (Neuriti.'s 
facial.)  Arch.  f.  klin.  Med.  IV.  V.  1808.—^'.  Tiesler,  Ucber  Neuritis.  Diss. 
Konigsb.  1869. —  Virchoto,  Neurit,  iuterstit.  prolifer.  Virch.  Arch.  Band  53, 
1871.— j;  AUhaus,  Neuritis  des  Plex.  brach.  Arcli.  f.  klin.  Med.  X.  1872.— 
Weir  Mitchell,  Injuries  of  nerves,  etc.  Philad.  1872.  p.  66.-0.  Wyss,  z.  Kennt- 
niss  des  Herpes  Zoster.  Arch.  d.  Pleilk.  XII.  —BernTiardi,  z.  Pathol,  d. 
Radialisparalys.    Arch.  f.  Psych,  u.  Nerv.  IV.  1874. 


Tlie  frequency  and  significance  of  the  presence  of  nenritis  is 
still  a  subject  of  dispiite,  chiefly  because  the  indifferent  anatomi- 
cal methods  of  research  hitherto  employed  do  not  supply  satis- 
factory evidence  of  the  nature  of  the  affection,  and  still  more 
because  the  symptoms  do  not  always  demonstrate  with  sulRcient 
exactness  the  existence  of  inflammation  of  the  nerves.  If  some 
(as,  for  example,  Remak  and  Benedict)  go  too  far  in  making 
acute  or  chronic  neuritis  answerable  for  the  most  diverse  nervous 
symptoms  and  groups  of  symptoms,  and  even  for  numerous 
trophic  disturbances  in  other  tissues,  the  opinion  of  others,  who 
maintain  that  neuritis  is  of  rare  occurrence,  can  not  be  regarded 
as  any  longer  tenable.  Neuritis,  even  when  of  spontaneous  origin, 
is  probably  of  more  frequent  occurrence  than  is  generally  admit- 
ted, and  if  the  views  recently  suggested  by  several  weighty 
authorities,  in  regard  to  the  mode  of  extension  of  neuritis  and  its 
disposition  to  affect  the  central  organs  of  the  nervous  system, 
should  be  only  partially  corroborated,  the  results  of  neuritis 
would  still  possess  an  importance  in  nerve  patholog}^  that  could 
not  be  overlooked.  The  affection,  therefore,  deserves  careful 
consideration. 

Etiology. — The  most  frequent  and  best  known  causes  of 
neuritis  are  wounds  of  various  kinds — cuts,  stabs,  punctured 
wounds  (in  former  times  not  unfrequently  injury  of  the  median 
in  venesection),  contusion,  rupture,  laceration,  the  penetration  of 
foreign  bodies  into  the  nerves.  Slight  mechanical  injuries  may 
also  cause  neuritis,  such  as  a  blow  on  a  nerve  trunk,  strong 
compression  of  a  nerve,  severe  concussions  of  the  nerves  from 
long  travelling  in  an  ill-constructed  wagon  (Dumenil),  sudden 
and  violent  muscular  movements,  violent  efforts  to  raise  heavy 
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weights,  etc.  Traumatic  neuritis  has  been  observed  to  arise  from 
all  these  as  well  as  from  many  other  forms  of  accident. 

No  doubt  can  be  entertained  that  in  many  instances  neuritis 
arises  from  ^'■catching  cold;''''  exposure  to  a  draught  of  air,  for 
example,  wet  feet,  sudden  chilling  of  the  body,  standing  or 
walking  in  cold  water,  etc.,  have  all  been  observed  to  constitute 
undoubted  causes  of  this  disease. 

Inflammations  of  neigJiboring  organs,  extending  to  nerves 
traversing  or  adjoining  such  organs,  constitute  a  very  common 
cause  of  neuritis.  Beau  has  demonstrated  this  in  regard  to  the 
intercostal  nerves  in  cases  of  pleurisy,  pleuro-pneumonia,  and 
tuberculosis  of  the  lungs  ;  and  his  observations  have  been  repeat- 
edly corroborated  in  numerous  cases  of  acute  and  chronic  inflam- 
matory and  sujDpurative  processes.  Thus  both  the  acute  and 
the  chronic  form  of  articular  rheumatism,  especially  of  the 
shoulder,  not  unfrequently  lead  to  propagated  neuritis.  The 
adjoining  nerves  are  often  inflamed  in  cases  of  caries  of  the  tem- 
poral and  sphenoid  bones  in  caries  of  the  vertebrae,  and  of  the 
bones  of  the  pelvis  ;  progressive  neuritis  has  also  been  observed 
to  be  caused  by  inflamed  tendinous  sheaths.  Malignant  neoplas- 
tic formations,  such  as  carcinoma  and  sarcoma,  penetrate  among 
the  nerve  trunks,  and  set  up  neuritis. 

After  acute  diseases,  such  as  typhoid  fever,  the  acute  exanthe- 
mata, diphtheria,  etc.,  neuritic  processes  are  not  unfrequently 
developed^  as  has  been  recently  demonstrated  by  Bernhardt,  ana- 
tomically, in  the  musculo-spiral  nerve  in  a  case  of  exanthematic 
typhus.  Many  chronic  diseases  likewise  lead  to  inflammatory 
alterations  in  the  peripheral  nerves,  as  is  seen  in  syphilis.  Alter- 
ations which  may  be  regarded  as  inflammatory  are  also  exhibited 
by  the  nerves  in  lepra  ansesthetica  (perineuritis  chronica  leprosa).^ 

The  question  still  remains  open  whether  neuritis  can  be  in- 
duced by  separation  of  tlie  nemes  from  the  central  nervous  sys- 
tem. It  is  well  known  that  the  histological  changes  that  take 
place  in  the  peripheral  segment  of  a  nerve,  after  division,  present 
great  similarity  to  inflannnatory  alterations,  and  are  often  spoken 
of  as  being  really  neuritic.    We  have  already  attended  to  the 
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question  (see  p.  422)  wlietlier  these  alterations  are  to  be  explained 
as  a  direct  propagation  of  the  affection  from  the  seat  of  the  le- 
sion, or  as  the  result  of  the  so-called  trophic  influences,  and  must 
here  again  repeat  that  we  consider  the  separation  from  the  cen- 
tral nervous  system  to  be  the  essential  cause  of  these  alterations  ; 
hence  the  question  whether  they  are  really  to  be  regarded  as 
inflammatory  must  still  be  looked  upon  as  an  open  one.  Fur- 
ther investigation  pursued  upon  a  right  basis  will,  no  doubt, 
elucidate  the  existence  and  kind  of  influences  exerted  by  the 
centre  upon  trophic  and  circulatory  disturbances  in  peripheral 
regions. 

Lastly,  no  one  can  wonder  that  it  is  impossible  in  many  cases 
to  discover  the  real  cause  of  neuritis,  and  hence  that  we  must 
speak  of  its  origin  as  spontaneous.  It  appears,  moreover,  as  if 
many  persons  have  a  special  predisposition  to  neuritis,  and 
especially  as  if  the  disposition  for  the  disease  to  spread  upwards 
or  downwards  along  the  nerves  is  present  in  very  different 
degrees  in  different  individuals.  Special  attention  must  be  paid 
to  this  point  in  the  future. 

Pathological  Anatomy. — In  acute  neuritis  the  nerve  is 
swollen  and  deeply  reddened,  exhibits  increased  succulency,  has 
a  cloudy  aspect,  and  loses  its  peculiar  refractive  powers.  The 
nerve  fasciculi  are  surrounded  by  a  serous  or  even  fibrinous 
coagulable  exudation,  forming  a  curdy  yellowish  red  mass,  in 
which  small  punctiform  extravasations  are  not  unfrequently 
visible.  Microscopical  examination  discloses  marked  congestion, 
a  moderate  amount  of  emigration  of  white  corpuscles  into  the 
neurilemma,  which  is  swollen  with  serous  exudation,  and  incip- 
ient disintegration  of  the  medulla  of  the  nerve  fibres.  At  a 
subsequent  period  well-marked  suppuration  and  softening  occur ; 
the  nerve  becomes  soft,  easily  lacerated,  and  sometimes  con- 
verted into  a  chocolate-colored  pulp.  The  nerve  fibres  are 
completely  broken  down,  and  even  the  axis  cylinders  are  com- 
pletely lost.  The  nerves  occasionally  undergo  actual  sloughing. 
In  the  earlier  stages  the  inflammatory  process  may  be  limited, 
and  recovery  may  take  place  ;  the  hypersemia  disappears,  the 
emigrated  elements  are  carried  away,  or  undergo  fatty  degenera- 
tion and  absorption,  the  serous  exudation  vanishes,  the  degen- 
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erated  nerve  fibres  "anclergo  regeneration,  and  the  nerve  is  gradu- 
ally restored  to  its  normal  state.  It  is  more  common,  however, 
if  death  do  not  supervene,  for  the  neuritis  to  pass  from  the  acute 
into  the  chronic  form. 

In  this  chronic  neuritis^  which  frequently  commences  as 
such,  the  disposition  to  the  formation  of  pus  is  less  marked,  and 
there  is  a  greater  tendency  to  neoplastic  formation  of  connective 
tissue,  and  to  induration  and  sclerosis.  The  nerve  appears  to  be 
thickened,  sometimes  uniformly,  for  considerable  distances,  some- 
times in  a  nobbed  or  spindle-shaped  manner,  and  not  unfre- 
quently  exhibits  several  such  swellings  at  varying  distances 
from  one  another — neuritis  nodosa ;  the  nerve  becomes  tougher, 
of  cloudj''  aspect,  and  of  a  whitish  gray  color,  passing  through 
leaden  gray  into  violet ;  it  becomes  more  or  less  intimateh'- 
adherent  to  the  adjoining  parts ;  the  thickening  and  adhesion 
frequently  affect  only  the  external  sheath  of  the  nerve,  so  that, 
though  confined  and  compressed,  it  is  still  movable  in  its 
sheath  ;  more  frequently,  however,  the  whole  is  converted  into  a 
homogeneous  mass  of  connective  tissue,  in  which  the  neurilemma 
ahd  perineurium  as  such  are  lost,  and  which  separate  the  nerve 
fasciculi  to  a  greater  or  less  extent  from  each  other.  The  hyper- 
semia  is  moderate,  seldom  high  in  degree,  and  still  less  fre- 
quently so  intense  as  to  lead  to  small  extravasations  of  blood. 
Microscopical  examination  shows  congestion  of  the  vessels  and 
interstitial  accumulation  of  cells,  remarkable  increase  of  intersti- 
tial connective  tissue,  granular  cells,  fatty  degeneration  of  the 
nerve  medulla,  and  ultimately  atrophy  and  utter  destruction  of 
the  nerve  fibres,  including  the  axis  cylinders.  On  transverse  sec- 
tion these  changes  are  found  to  have  taken  place  unequally, 
weU-preserved  nerve  fibres  being  visible  amongst  others  that  pre- 
sent all  stages  of  regressive  metamorphosis.  In  many  cases  the 
growth  of  the  connective  tissue  so  predominates  histologically 
that  we  may  admit,  with  Virchow,  a  neuritis  interstitialis  pro- 
lifera.  No  remarkable  changes  occur  in  the  segment  of  nerve 
situated  centrally  to  the  seat  of  inflammation ;  the  normal  char- 
acters are,  as  a  rule,  presented  at  a  distance  of  only  a  few  lines 
above  this  point ;  on  the  other  hand,  in  the  peripheral  portion, 
as  soon  as  well-marked  degeneration  of  the  nerve  fibres  (and 
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probably  strong  compression  of  them)  lias  taken  place  in  the 
focus  of  the  inflammation  itself,  the  well-known  degenerative 
changes  which  we  have  already  described  in  extenso,  occur  in 
the  nerve,  and,  if  the  nerve  affected  be  one  of  mixed  endowments, 
in  the  muscles  also.  Amongst  these  may  be  mentioned  interstitial 
cell  and  tissue  proliferation,  degeneration  and  disappearance  of 
nerve  fibres,  atrophy  of  and  nuclear  growth  in  the  muscular 
fibres,  etc.  Subsequently  the  already  mentioned  trophic  dis- 
turbances in  the  skin,  bones,  nails,  etc.,  may  occur,  just  as  in 
paralyses  arising  from  wounds,  severe  comj)ression,  and  rheu- 
matism. 

Recovery  may  ultimately  take  place  at  the  very  seat  of  the 
disease  itself ;  this,  however,  in  all  instances  occurs  but  slowly. 
The  retrogressive  changes  of  the  hypertrophied  connective  tis- 
sue and  the  regeneration  of  the  destroyed  nerves  require  time. 
The  process,  for  the  most  part,  advances  to  connective-tissue 
induration,  to  sclerosis  and  complete  atrophy  and  degenera- 
tion of  the  nerve  fibres.  The  nerve  then  appears  to  be  converted 
into  a  tough  gray  and  often  pigmented  connective-tissue  cord, 
w^hich  is  ultimately  fused  with  the  adjoining  parts.  The  division 
between  the  sheath  and  the  nerve  is  no  longer  distinguisha- 
ble ;  the  whole  appears  to  be  converted  into  a  homogeneous 
mass  of  tough  wavy  connective  tissue,  in  which  it  is  impossible 
to  discover  any  trace  of  nerve  fibres,  except  here  and  there  an 
isolated  one,  which  has  passed  into  a  state  of  degeneration  or 
regeneration.  A  hyperplasia  of  the  connective  tissue,  and  even 
of  the  still  preserved  nervous  tissue  (neuritis  hyperplastica, 
Ferreol-Reuillet),  which  may  occasionally  lead  to  false  or  true 
neuroma,  is  not  unfrequently  associated  with  this  termination 
of  the  afl'ection. 

It  still  remains  to  mention  that  an  extension  of  the  disease 
from  its  original  seat  not  unfrequently  takes  place,  both  down- 
ward and  upward  (neuritis  descendens  and  ascendens).  The  more 
important  extension  in  the  centripetal  direction  occurs  either  uni- 
formly and  continuously,  or  in  a  sudden  metastatic  manner.  In 
some  cases,  again,  whilst  certain  j^arts  of  the  nerve  retain  their 
normal  character,  others  present  circumscribed  hypertemia,  swell- 
ing, and  hypertrophy  of  connective  tissue  (ITroriep,  Rokitansky, 
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Tiesler,  and  others),  and  in  this  way  the  spinal  cord  may  ulti- 
mately become  affected  (Tiesler,  Feinberg). 

Symptoms. — The  symptoms  vary  according  to  whether  the 
neuritis  is  acute  or  chronic.  Acute  Neuritis :  In  this  form,  short!}'- 
after  exposure  to  one  or  other  of  tlie  causes  of  the  disease 
(traumatism,  sloughing,  development  of  cancer),  well-marked 
feeling  of  chilliness,  or  an  actual  rigor  is  experienced,  which 
marks  the  commencement  of  sharp  fever,  accompanied  by  head- 
ache and  sleeplessness.  Pain,  quickly  augmented  in  intensit}', 
and  proceeding  from  the  affected  nerve,  and  spreading  over  its 
region  of  distribution,  and  frequently  over  the  whole  member, 
indicates  the  cause  of  the  affection.  This  pain  is  generally  in- 
tense, persistent,  deep-seated,  tearing,  boring,  and  burning,  Avitli 
frequent  remissions,  and  usually  with  nocturnal  exacerbations. 
It  is  augmented  by  every  movement  of  the  limb  and  by  every- 
thing that  excites  the  circulation.  In  excitable  patients  it  may, 
according  to  W.  Mitchell,  produce  a  high  degree  of  agitation 
of  the  whole  system,  slight  delirium,  and  a  kind  of  hysterical 
condition.  It  radiates  into  other  nerves  of  the  same  plexus,  and 
in  severe  cases  into  more  remote  nerves,  as,  for  example,  from  the 
brachial  nerves  to  the  fifth  nerve. 

In  some  cases  a  red  line  is  observed  in  the  skin  over  the  course 
of  the  nerve.  The  nerve  is  always  extremely  sensitive  to  pres- 
sure or  pinching.  It  can  often  also  be  felt  to  be  distinctly 
swollen.  The  skin  over  the  nerve,  and  in  the  Avhole  area  of 
its  distribution,  exhibits  a  marlced  degree  of  hyper (Bsthesia, 
whilst,  at  the  same  tmie,  there  are  subjective  sensations  of  numb- 
ness and  formication  ;  anaesthesia  appears  at  a  later  period,  when 
the  rapidly  formed  exudation  begins  to  compress  the  nerve  fibres. 
Coincidently  with  this  there  are  symptoms  of  muscular  debility, 
and  as  in  the  early  period  the  great  pain  in  the  nerve  inhibits 
movement,  so  distinct  paretic  symptoms  now  set  in,  which  may 
increase  to  complete  paralysis.  The  tem^Derature  of  the  skin  has 
been  observed  to  be  augmented  in  the  region  of  distribution  of 
the  affected  nerve.  The  occurrence  of  osdema  and  of  profuse 
sweating  in  the  same  region  has  also  been  noted. 

This  condition  is  not  persistent,  if  the  affection  be  not  compli- 
cated with  tetanus,  and  we  cannot  enter  into  further  details  on 
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tliis  point.  All  tlie  symptoms  may  subside  with  tolerable  rapidit}'-, 
and  complete  recovery  set  in;  but  it  more  often  passes  gradually 
into  the  subacute  and  chronic  form. 

Chronic  Neuritis. — So  many  and  such  a  variety  of  symp- 
toms have  been  ascribed  to  this  affection,  that  it  is  difficult  to 
discriminate  those  which  are  essential  and  are  proper  to  the 
neuritis,  from  those  which  are  unessential,  secondary,  and  more 
of  an  accidental  nature. 

The  symptoms  of  chronic  neuritis  make  their  apjiearance 
either  after  the  previous  occurrence  of  acute  symptoms,  or  quite 
spontaneously,  often  very  insidiously  appearing  in  a  slight 
manner  for  weeks  or  months,  and  then  disappearing,  and  either 
gradually  or  suddenly  rising  to  great  intensity. 

Pain  is  usually  the  most  constant,  as  it  is  the  earliest 
sjanptom  ;  it  is  described  as  being  more  or  less  continuous,  and 
exhibits,  in  different  instances,  considerable  differences  in  char- 
acter and  intensity,  sometimes  being  only  dull  and  tensive  (as 
Beau  describes  it  in  the  upper  intercostal  S23aces  of  phthisical 
patients),  at  others  of  considerable  violence,  interrupted  by 
exacerbations  of  a  lancinating,  tearing  character,  and  always  ra- 
diating towards  the  periphery.  Not  unfrequently  it  assumes  the 
character  of  a  well-marked  neuralgic  attack,  the  exacerbations 
almost  always  occurring  at  night,  and  preventing  sleep  ;  it  is 
increased  by  all  kinds  of  exertion  and  movement,  and  by  every 
excitation  of  the  activity  of  the  heart. 

Coincidently  with  the  pain,  or  even,  in  some  insidious  cases, 
before  the  occurrence  of  the  pain,  parsesthesia  occurs,  the  patient 
complaining  of  numbness,  creeping,  formication,  and  of  unpleas- 
ant pricking  sensations,  if  the  skin  is  touched  or  struck. 

More  or  less  well-marked  motor  symptoms  of  irritation  are 
observed,  according  to  the  violence  of  the  attack,  such  as  a  dis- 
agreeable tension  of  the  muscles,  tremors,  sudden  contractions, 
and  more  rarely  violent  tonic  cramps  and  persistent  contractures  ; 
these  symptoms  are,  in  some  instances,  conjoined  with  weakness 
of  the  muscles,  and  in  all  nerve  regions  sym.ijtoms  of  iiaralysis 
occur.  It  may  reasonably  be  admitted  that  the  above-mentioned 
symptoms  of  irritation  accompany  the  stage  of  hyperajmia, 
commencing  exudation,  and  emigration  of  '  white  corpuscles, 
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whilst  the  consecutive  symptoms  of  de]3ression  are  caused  by 
the  augmenting  proliferation  of  the  interstitial  tissue,  by  com- 
pression and  progressive  degeneration  of  the  nerve  fibres, 

AncEstliesia  of  various  grades  occurs  in  this  stage,  from  slight 
blunting  to  complete  loss  of  sensibility  for  the  various  kinds  of 
sensation,  to  v^^hich  may  be  superadded  motor  pareses  that  not 
unfrequently  rise  to  complete  paralysis.  It  is  remarkable  for 
how  long  a  time,  in  many  cases  of  neuritis,  the  motor  nei-ves 
remain  unaffected  after  the  conductivity  of  the  sensory  nerves 
has  long  been  impaired,  though  occasionally  the  opposite  con- 
dition is  observed — early  and  predominating  paralysis  of  the 
motor  nerves.    (See  cases  reported  by  Bernhardt.) 

Symptoms  of  radiation  and  various  reflex  phenomen  aare 
very  common,  especially  in  the  stage  of  irritation,  and  when  the 
disease  pursues  a  subacute  course.  Pain  extends  upwards  into 
the  various  branches  of  the  same  plexus  (even  when  the  neuritis 
does  not  creep  any  farther  upwards),  and  more  unfrequently 
into  remote  nerve  regions.  Reflex  phenomena  occur  first  in 
those  muscles  that  react  normally  to  reflex  irritation,  and  sub- 
sequently in  more  remote  nerve  regions.  Reflex  cramp  is  often 
\'ery  violent,  so  that,  for  example,  the  nails  of  the  fingers  bury 
themselves  in  the  skin  of  the  hand  from  cramp  of  the  flexors 
(Stromeyer).  Meyer  observed  a  case  resembling  writers'  cramp, 
occurring  as  a  result  of  neuritis  of  the  musculo-spiral  nerve.  In 
rare  cases  there  are  general  convulsions,  hysterical  convulsive 
attacks,  and  even  well-marked  tetanus. 

Swelling  of  the  affected  nerve,  if  it  happen  to  be  accessible 
to  palpation,  may  be  felt,  and  this  may  either  be  diffused  over  a 
considerable  portion  of  the  length  of  the  nerve,  or  be  fusiform  or 
moniliform.  The  nerve  is  always  mry  sensitiTie  to  pressure,  and 
not  temporarily  only,  as  at  the  painful  points  of  Valleix  in 
neuralgia.  Pressure  made  upon  the  swelling  not  unfrequently 
occasions  excentric  sensation  (pain,  formication). 

The  electric  relations  of  nerves  affected  with  neuritis  have  not 
been  investigated  with  sufficient  care.  In  the  stage  of  irritation 
and  in  slight  cases  the  excitability,  both  for  galvanic  and  faradic 
currents,  is  exalted.  I  have  observed  this  very  distinctly  in  a 
case  of  neuritis  of  the  median  nerve.    If  the  paralysis  be  well 
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marked  (and  in  such  cases  only  is  the  electrical  examination 
usually  made),  the  electrical  excitation  may  remain  normal,  as  in 
many  slight  paralyses  proceeding  from  compression  ;  but  if  the 
disease  have  advanced  to  degeneration  of  the  nerves,  the  reaction 
of  degeneration  is  always  present,  as  Bernhardt  observed,  and  as 
I  have  likev^rise  seen  in  several  cases.  In  one  case  of  neuritis  of 
the  brachial  plexus  I  found  the  above-mentioned  middle  or  inter- 
mediate form  of  degeneration.    (See  p.  437.) 

Many  other  symptoms  make  their  appearance  that  seem  to  be 
more  or  less  closely  connected  with  the  neuritis,  though  the  evi- 
dence of  their  relation  to  it  has  not  as  yet  been  satisfactorily 
obtained.  Amongst  these  are  the  phenomena  proceeding  from 
compression  and  subsequent  degeneration  of  the  nerves,  and  from 
the  consequent  degeneration  of  the  muscles  ;  also  a  high  degree 
of  atropJty  of  the  muscles^  with  the  reaction  of  degeneration,  etc. 
In  regard  to  the  question  whether  these  symptoms  are  the  conse- 
quence of  the  neuritis,  "per  se,  or  are  only  the  results  of  the  abso- 
lute su]3pression  of  conduction  in  the  nerves,  as  has  been  already 
mentioned,  cannot  at  present  be  stated  with  certainty. 

Nor  is  our  information  more  satisfactory  in  regard  to  the 
trophic  cUsturhances  in  the  skin  and  nails,  the  swelling  and  stiff- 
ness of  the  joints,  that  have  not  unfrequently  been  observed  in 
neuritis.  Remak,  in  particular,  has  drawn  attention  to  the 
dependence  of  many  articular  affections  uponneuritic  conditions, 
and  Benedict  corroborates  his  statements.  Remak  has  also 
referred  certain  forms  of  progressive  muscular  atrophy,  which 
commences  in  the  muscles  of  the  thumb,  to  neuritis  of  the  brachial 
plexus,  and  has  already  endeavored  to  explain  the  subsequent 
affection  of  the  opposite  arm  by  an  extension  of  the  process 
across  the  spinal  cord.  In  the  face  of  known  facts,  no  doubt  can 
exist  in  regard  to  the  dependence  of  herpes  zoster  upon  neuritic 
processes  ;  but  the  question  still  remains  open,  whether  the  zoster 
originates  from  an  irritation  of  trophic  nerve  centres,  as  Biiren- 
sprung,  Wyss  and  others  suppose,  or  whether,  as  Friedreich 
believes,  it  is  due  to  the  ultimate  extension  to  the  tissues  of  the 
skin  of  a  descending  neuritis.  In  the  case  reported  by  Virchow, 
epilepsy  occurred,  apparently  due  to  the  irritation  of  the  inflamed 
nerve,  and  disappeared  after  excision  of  the  affected  part  of  the 
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nerve.  This  liad  previously  also  been  frequently  observed.  The 
history  of  traumatic  trismus  and  tetanus  is  also,  as  is  well 
known,  frequently  referable  to  neuritis. 

Duration,  course,  and  terminations.  ~Ac,ViiQ  neuritis  lasts 
xor  a  few  days  or  weeks.  It  either  proceeds  at  once  and  stead- 
ily to  improvement  and  recovery,  or,  as  is  more  frequently  the 
case,  it  passes  into  the  chronic  form. 

Chronic  neuritis  is  a  disease  of  quite  indeterminate  but  always 
protracted  duration.  Many  weeks  or  months  pass  by  before  recov- 
ery takes  place  from  even  the  slightest  forms.  (See,  for  example, 
Waller's  case  of  neuritis,  caused  by  freezing  of  the  ulnar  nerve.) 
The  traumatic  forms  are  the  most  uncomplicated,  especially  when 
produced  by  a  simple  cut  or  puncture.  As  soon  as  the  reunion  of 
the  nerves  has  taken  place,  the  disturbances  of  sensibility  first  dis- 
appear, the  motility  then  recurs,  and  ultimately  the  atrophy  and 
any  secondary  disturbances  of  nutrition  that  may  have  been  pro- 
duced gradually  vanish,  and  thus  a  complete  restitutio  ad  in- 
tegrum may  be  effected.  The  period  required  for  this  fortunate 
result,  no  doubt,  varies  considerably,  the  greater  or  less  perfec- 
tion of  the  recovery  being  essentially  dependent  on  the  accidental 
nature  of  the  disease.  Idiopathic  forms  of  neuritis,  or  those  de- 
pendent on  rheumatic  causes,  or  occurring  after  acute  diseases,  are 
less  favorable.  They  may  last  for  months  or  for  years,  and,  in 
some  instances,  never  entirely  disappear,  since  exacerbations  fol- 
low every  slight  provocation,  such  as  movement,  exertion,  expo- 
sure to  cold,  etc.  Persistent  neuralgia  and  anfesthesia,  debility, 
and  even  complete  motor  paralysis  are  not  unfrequently  sequelse 
of  such  a  neuritis.  Still,  even  in  such  doubtful  cases,  improve- 
ment and  recovery  are  sometimes  observed  to  occur  at  a  late  pe- 
riod. If  the  neuritis  be  occasioned  by  disease  of  neighboring  organs 
(inflammation,  suppuration,  new  formation,  etc.),  its  course  is  de- 
termined essentially  by  the  relation  of  the  primary  affection.  If 
this  can  be  rapidly  and  completely  set  aside,  the  neuritis  may  be 
expected  to  subside  gradually  ;  whilst,  if  it  be  incurable,  it  leads 
to  thorough  softening  and  destruction  of  the  nerve,  or  it  passes 
into  a  state  of  complete  sclerosis  ;  recovery  is  then  impossible. 

It  is  obvious  tliat  the  symptoms  and  the  course  of  neuritis 
will  vary  according  to  whetlier  the  nerves  affected  are  purely 
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sensory,  purely  motor,  or  of  mixed  formation.  In  eacli  case  tlie 
symptoms  may  be  easily  deduced  from  the  general  descrijation 
that  has  already  been  given.  It  is  also  easy,  from  the  account 
formerly  given  of  the  neuralgia3,  cramps,  and  paralyses  of  the 
several  nerves  of  the  bod}^,  to  anticipate  the  sjauptoms  of  neu- 
ritis affecting  each  nerve  trunk. 

A  point  of  special  importance,  in  reference  to  the  course  of  neu- 
ritis, and  to  the  whole  form  and  complexion  of  many  particular 
cases  of  disease,  is  one  noticed  by  various  observers,  namely,  the 
disposition  of  the  neuritis  to  propagate  itself  along  the  nerve, 
cliiefy  in  a  centripetal  direction,  and  to  extend  to  nerves  lying 
at  a  higher  plane,  and  even  to  the  spinal  cord.  Earlier  observers, 
Rokitansky,  Froriep,  and  others,  had  already  admitted  such 
a  centripetal  mode  of  propagation  of  neuritis.  Remak  describes 
neuritis  as  having  a  special  tendency  to  progress  in  an  ascend- 
ing and  also  in  a  descending  direction,  and  refers  to  this  cause 
a  number  of  diseases.  Weir  Mitchell  also  attributes  to  neuritis 
a  great  disposition  to  extend  centripetally.  Leyden  ^  is  inclined 
to  refer  the  myelitis  occurring  after  affections  of  the  urinary  and 
other  pelvic  viscera,  to  a  lumbo-sacral  ascending  neuritis,  extend- 
ing to  the  spinal  cord ;  and  Remak  also  regards  the  paraplegia 
occurring  in  such  cases  as  being  due  to  lumbo-sacral  neuritis. 
Dumenil  has  observed  wide-spread  chronic  myelitis  result  from 
primary  ascending  chronic  neuritis.  Ferreol-Reuillef  also  de- 
scribes a  remarkable  case,  in  which  a  neuritis  hyperplastica,  re- 
sulting from  fracture  of  the  humerus,  propagated  itself  to  and 
even  beyond  the  spinal  cord.  Lastly,  Friedreich  '  has  paid 
special  attention  to  ascending  neuritis,  and  regards  it  as  a  middle 
term  between  primary  myositis  and  the  (secondary)  affection  of 
the  spinal  cord  in  progressive  muscular  atrophy,  and,  in  ad- 
dition, refers  numerous  other  morbid  processes  either  to  ascend- 
ing or  descending  neuritis. 

There  are  other  facts,  however — and  they  have  been  already" 
mentioned  (p.  400) — which  appear  to  prove  that  inflammatory 


'  Volkmann's  Sammlung  klin.  Vortrage,  No.  2,  1870. 

Virchow-Hirsch,  J.iliresbcricht,  for  18G9.  Band  II.  p.  349. 
3  Ueber  progressive  Muskelatrophie,  u.  s.  w.    Berlin,  1873. 
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states  may  develop  in  tlie  spinal  cord  from  peripheral  neuritic 
foci  without  the  intervention  of  an  ascending  neuritis.  We 
refer  to  the  observations  of  Leyden,  to  the  experiment  of  Tiesler, 
and  to  the  results  of  the  researches  of  Feinberg.'  Our  informa- 
tion is  still  imperfect  in  regard  to  the  mechanism  of  these  inflam- 
matory conditions  extending  from  the  periiDhery  to  the  central 
organs.  Nevertheless,  it  would  apjpear  from  the  above  briefly 
mentioned  facts,  which  are  worthy  of  particular  attention,  that 
the  neuritis  may  be  unexpectedly  complicated  with  serious  cen- 
tric disturbances,  and  that  it,  perhaps,  affords  a  means  of  ex- 
plaining the  connection  between  many  hitherto  obscure  morbid 
processes. 

The  diagnosis  of  neuritis  does  not,  in  general,  present  any 
remarkable  difficulties  ;  where  pain  and  parsesthesia  occur  in  the 
area  of  distribution  of  a  certain  nem^e,  where  there  are  sjmiptoms 
of  motor  and  sensory  irritation,  with  subsequent  paralysis,  and 
where,  finally,  painful  swelling  of  the  nerve  can  be  made  out, 
the  diagnosis  cannot  long  remain  doubtful.  Acute  neuritis,  in 
particular,  is  not  easily  mistaken,  especially  when,  as  is  usual,  it 
is  connected  with  an  injury  inflicted  upon  a  nerve,  or  in  the 
neighborhood  of  a  nerve.  On  the  other  hand,  the  recognition  of 
chronic  neuritis,  especially  of  its  insidious  forms,  is  often  very 
difficult.  It  may  be  very  eELsily  mistaken  for  neuralgia,  and  as 
long  as  it  is  possible  to  ascribe  all  neuralgise  to  neuritis,  as  long  as 
it  is  impracticable  to  frame  a  sharp  definition  of  neuralgia,  the 
distinction  between  the  two  must  always  be  more  or  less  arbi- 
trary. It  is  ordinarily  admitted  that  the  term  neuritis  is  appro- 
priately apj)lied  to  those  cases  where  the  pain  is  more  or  less 
continuous,  where  the  distinctly  circumscribed  painful  jjoints  of 
Yalleix  are  absent,  and  where  indications  of  sensory  and  motor 
paresis  are  of  early  occurrence.  I  have,  however,  seen  cases  of 
well-marked  chronic  neuritis  (in  sciatica)  where  the  pains  pre- 
sented a  distinctly  intermitting  character. 

Neuritis  is  readily  distinguished  from  muscular  rlieiLinatism 
by  the  seat  and  extent  of  the  pain,  and  by  the  pain  being  felt 
when  certain  definite  movements  are  performed,  and  when  pres- 


1  Berlin  klin.  Wochenscbrift,  1871. 
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sure  is  made  on  certain  muscles.  Many  difRculties,  however,  ai-ise 
when  the  neuritis  alfects  nerves  supplying  muscles  (trapezius, 
serratus  major,  deltoid,  etc.). 

I'^liTomhosis  and  embolism  of  the  larger  vessels  of  the  extrem- 
ities, which  often  present  sjmiptoms  similar  to  those  of  neuritis 
(as,  for  example,  in  phlegmasia  alba  dolens),  may  be  recognized 
by  the  coincident  disturbances  of  the  circulation,  by  the  oedema, 
necrosis,  etc. 

The  diagnosis  of  neuritis  from  diseases  of  the  central  organs 
of  the  nermus  system  (excentric  neuralgije,  anfesthesiaD,  paral- 
yses, etc.)  is  eifected  by  a  consideration  of  the  symptoms  already 
given  in  describing  these  conditions. 

The  prognosis  of  neui'itis  is  always  somewhat  doubtful, 
partly  on  account  of  its  long  duration,  partly  from  the  second- 
ary symptoms  of  paralysis  and  trophic  disturbance,  and  j)artly 
on  account  of  the  possible  transference  of  the  morbid  processes 
to  the  central  nervous  system  (producing  epilepsy,  tetanus, 
myelitis,  etc).  The  forecast  of  the  acute  traumatic  form  is 
relatively  favorable,  as  is  also  that  of  the  circumscribed  sub- 
acute and  chronic  forms  which  result  from  injury  to  the  nerves. 
Idiopathic  forms,  or  those  originating  in  rheumatic  conditions, 
are  frequently  very  obstinate  and  tedious ;  only  the  slighter 
cases  are  likely  to  terminate  favorably,  though  I  have  seen 
recovery  take  place  in  serious  cases,  accompanied  by  complete 
paralysis,  well-marked  reaction  of  degeneration,  and  atrophy. 
In  every  case,  the  prognosis  must  depend  on  the  causes  and 
extent  of  the  lesion,  and  esj^ecially  ux^on  the  individual  peculi- 
arities that  may  be  present.  T]ie  possibility  of  the  neuritis 
extending  by  continuity  must  always  be  kept  in  view. 

Treatment. — In  the  first  place,  the  treatment  must  be  directed 
to  the  removal  of  the  cause,  and  surgical  proceedings  now 
occupy  a  prominent  position,  as  in  the  removal  of  foreign 
bodies,  cleansing  and  careful  coaptation  of  wounded  surfaces, 
disinfection  of  wounds,  reduction  of  inflammatory  symptoms, 
reduction  of  luxations  and  fractures,  evacuation  of  abscesses, 
removal  of  carious  bone,  etc.  So,  too,  the  treatment  of  articular 
rheumatism,  inflammation  of  tendons,  S3''philis,  and  other  mor- 
bid conditions,  which  have  been  referred  to  as  causes  of  the 
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affection,  must  not  be  neglected.  If  tlie  affection  appears  to  be 
dependent  on  recent  rheumatic  disease,  benefit  may  be  obtained 
from  active  diaphoresis,  from  derivation  through  the  skin,  and 
from  the  administration  of  iodide  of  potassium. 

If  acute  neioritis  has  really  been  established,  energetic  anti- 
phlogistic treatment  must  be  adopted :  suitable  applications  of 
ice,  free  local  depletion,  purgatives,  favcrable  position  of  the 
parts,  and  absolute  rest.  Relief  from  pain  is  obtained  by  the 
subcutaneous  injection  of  morphia  and"  atropine.  Large  doses 
of  quinine  may  also  sometimes  be  serviceable. 

In  the  subacute  and  chronic  forms,  the  activity  of  the  anti- 
phlogistic treatment  pursued  must  be  proportionate  to  the  vio- 
lence of  the  symptoms.  Cold  may  be  applied  in  the  form  of 
elongated  ice  bottles  covering  the  nerve  throughout  its  whole 
length  ;  or  the  wet  bandages  of  Priessnitz  may  be  used,  with 
subsequent  employment  of  cool  hip-baths.  Local  abstraction  of 
blood  is  seldom  requisite  ;  whilst,  on  the  other  hand,  derivatives 
and  counter-irritants  are  often  very  beneficial.  The  effects  of  the 
application  of  the  faradic  brush  over  as  large  a  surface  as  possi- 
ble may  be  tried,  as  well  as  painting  with  iodine,  repeated  blis- 
tering, though  not  immediately  over  the  affected  nerves.  Deri- 
vation from  the  bowels  and  skin,  by  means  of  purgatives  and 
diuretics,  is  fi-equently  indicated. 

The  sovereign  remedy  for  all  the  more  chronic  forms  is  the 
galvanic  current.  It  has  been  warmly  recommended  by  Remak, 
who  has  frequently  applied  it  vritli  brilliant  success.  Lej^den,  M. 
Mayer,  Althaus,  and  others,  have  corroborated  this  favorable  ac- 
tion, and  I  have  myself  obtained  very  satisfactory  results  with  it. 
The  best  mode  of  employing  it  is  to  keep  the  anode  steadily  ap- 
plied to  the  affected  spot  every  day  (or  less  frequently),  for  a  few 
minutes  ;  improvement  usually  sets  in  rapidly,  and  is  consider- 
able. Other  modes  of  application  may,  however,  be  required 
to  meet  the  special  circumstances  of  the  case. 

If  the  symptoms  are  at  all  severe,  absolute  rest  of  the  affected 
part  is  necessary,  which  should  be  obtained  by  appropriate 
position.  In  all  cases,  indeed,  rest  and  preservation  of  the  part 
from  injury,  are  very  essential  points  in  the  treatment.  Tlie 
patient  should  be  forbidden  to  take  exercise,  or  to  perform  any 
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kind  of  work  requiring  exertion,  especially  if  involving  exi^osure 
to  cold  water.  Neglect  of  tliis  precaution  is  often  the  cause  of 
tedious  progress  and  relapses. 

In  very  obstinate  and  chronic  cases  recourse  may  be  had  to 
energetic  counter-irritants  (moxa,  actual  cautery),  to  hot  baths, 
such  as  those  of  Wilbad,  Gasteiu,  Teplitz,  Wiesbaden,  to  mud 
baths,  and  strong  saline  baths,  and  to  vigorous  cold-water  cures. 

The  treatment  of  the  symptoms,  as  they  arise,  also  requires 
careful  consideration  ;  and  we  may  refer  on  these  points  to  what 
lias  already  been  said  in  the  sections  devoted  to  neuralgia, 
anaesthesia,  cramp,  and  paralysis. 

In  regard  to  the  treatment  of  the  secondary  centric  symptoms, 
such  as  epilepsy,  tetanus,  myelitis,  the  chapter  devoted  to  these 
points  must  be  consulted. 

LEEDS  ckWEST-RIDING 

3.  Atrovhy  of  the  ^^^^^^mEDICO-CHIRURCICAL  SOCIETY 

RoUtansky,  1.  c.  II.  p.  4:%?,.—Fdrstei\  1.  c.  Bd.  11.  p.  QAl.— Basse,  1.  c.  2.  Aufl.  p. 
750. — M.  Rosenthal,  1.  c.  p.  453. — Jaccoud,  Atrophie  nerveuse  progressive.  Lec. 
de  Clin.  nied.  Paris,  1867,  p.  372. —  Vulpian,  Influence  de  Tabolit..  des  fonct.  des 
nerfs  sur  la  region  de  la  moiSUe,  etc.  Arch.  d.  Physiol,  norm,  et  path.  1868, 
No.  3,  p.  443.  1869,  No.  6,  pp.  678  u.  690. — Dicldnson,  on  the  changes  in  the 
nervous  syst.  vrhicli  foil,  tlie  amputat.  of  limbs.  Journ.  of  Anat.  and  Phys.  No. 
in.  Nov.  1868. — Th.  Leber,  Beitr.  z.  Kenntniss  d.  atroph.  Veranderung  des 
Selmerven,  etc.  Arch.  f.  Ophthalra.  XIV.  2.  p.  164. — A.  Eidenburg,  iiber  vaso- 
motorisclie  mid  trophische  Neurosen.  Berl.  klin.  Woch.  1873,  No.  2. 

From  what  has  been  already  said,  it  is  abundantly  clear  that 
atrophy  of  the  peripheral  nerves  is  by  no  means  of  rare 
occurrence  ;  but  it  has  always  hitherto  been  seen  as  a  secondary 
affection  or  sequela  of  other  diseases,  as  of  wounds,  compression 
and  inflammation  of  nerves.  Idiopathic,  primary  atrophy  of 
the  peripheral  nerves,  does,  however,  sometimes  though  very 
rarely,  occur.  We  know  little  with  certainty  of  its  clinical  his- 
tory. The  practical  importance  of  this  disease  is  consequently 
at  present  very  small. 

Pathological  anatomy  affords  little  assistance  in  solving  these 
difficulties,  and  at  present  no  means  exist  of  diagnosticating  a 
primary  atrophy  from  one  of  secondary  origin,  arising  from 
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inflammation,  or  compression,  or  from  central  disease ;  still 
many  observers  are  inclined  to  admit,  as  cases  of  atroj^liy,  those 
in  wliich  the  following  conditions  may  be  noted  :  simple  disap- 
pearance of  the  nerve  fibrils  without  fatty  degeneration  of  the 
medulla,  moderate  hypertrophy  of  connective  tissue  witli 
deposition  of  corpuscula  amylacea,  and  a  gray,  semi-transparent 
aspect  of  the  nerve,  which,  besides,  will  be  found  to  have  dimin- 
ished in  size. 

This  form  of  atrophy,  which  not  unf requently  occurs  in  the 
optic  nerve  (Leber),  must  be  distinguished  from  senile  atrophy, 
in  which,  although  the  nerves  become  attenuated,  drier,  poorer 
in  their  watery  constituents,  and  more  rigid,  their  histological 
characteristics  remain  unaltered.  This  is,  indeed,  only  that  form 
of  atrophy  which  alfects  many  other  tissues  in  advanced  age.  A 
somewhat  similar  condition  is  met  with  in  the  atrophy  from 
general  macrescence  and  cachexia,  in  which  the  nerves,  like  the 
other  tissues,  though  to  a  less  extent,  participate.  In  this  case 
also,  apart  from  the  mere  diminution  in  volume,  no  characteristic 
anatomical  change  can  be  demonstrated. 

Secondary  atropliy,  of  the  existence  of  which  no  doubt  is 
entertained,  and  which  has  already  (p.  413)  been  fully  described, 
presents  very  different  characters.  Here  fatty  degeneration,  and 
ultimately  absorption  of  the  medullary  sheath,  breaking  up  and 
disappearance  of  the  axis  cylinder  takes  place,  witli  persistence 
of  j)ale,  fine  fibres,  which  are  collapsed  nerve  sheaths  ;  in  the 
interstitial  tissues  there  are  abundant  plastic  infiltration,  granule 
cells,  and  occasionally  corpora  amylacea;  the  atrophy  is  often 
masked  by  the  hypertrophy  of  the  connective  tissue.  On  exami- 
nation with  the  naked  eye,  the  nerves  appear  as  pale  gray, 
translucent,  slender,  flattened  bands ;  their  sheath  is  flaccid, 
often  thickened  and  coalesced  with  the  surrounding  tissues. 
Here,  therefore,  there  is  well-marked  degenerative  atroph}^, 
which  is  almost  always  jireceded  by  fatty  metamorphosis ;  it 
appears  doubtful  whether,  as  Foerster  and  some  others  admit, 
a  direct  atrophy  may  take  place  without  antecedent  fatty 
metamorphosis. 

One  of  the  most  essential  and  most  important  conditions  for 
the  production  of  secondary  atrophy  appears  to  be  the  arrest  of 
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tlie  tropliic  influence  normally  loroceeding  from  the  central 
nervoiLS  system. 

For  even  wlien  exercising  all  due  care  in  weighing  the  nnmer- 
ous  facts  that  are  in  part  opposed  to  each  other,  and  are  in  part 
capable  of  opposite  explanations,  it  may  be  regarded  as  in  the 
highest  degree  probable,  if  not  absolutely  certain,  that  some  kind 
of  influence — though  this  cannot  be  exactly  defined — proceeds 
from  the  central  organs,  which  preserves  intact  the  nutrition  of 
the  peripheral  parts,  especially  of  the  nerves  and  muscles,  and  the 
abolition  or  alleviation  of  which  disturbs  the  nutrition  of  these, 
and  ultimately  leads  to  degeneration  and  atrophy. 

Unfortunately,  we  at  present  possess  but  little  information  in 
regard  to  these  trophic  influences,  either  as  to  their  anatomical 
seat  or  relations  or  their  mode  of  action.  It  may,  perhaps,  at 
most  be  surmised  that  these  data  are  to  be  sought  for  in  the 
gray  substance  of  the  spinal  cord  and  medulla  oblongata,  and 
perhaps,  also,  in  certain  limited  areas  of  the  brain.  It  is  prob- 
able that  the  parts  which  are  to  be  regarded  as  trophic  centres 
are  ganglion  cells  situated  in  the  anterior  columns  of  the  spinal 
cord.^  The  mechanism  of  these  actions  is  still  very  obscure,  and 
even  their  very  existence  has  been  contested,  and,  very  recently, 
from  a  quarter  to  which  all  deference  should  be  paid.' 

It  has  been  suggested  that  all  the  forms  of  trophic  disturb- 
ance occurring  in  consequence  of  central  and  peripheral  nerve 
lesions,  are  referable  to  simple  inflammatory  processes  in  the 
nerves,  to  ascending  and  descending  neuritis. 

We  consider  the  view,  that  trophic  influences  proceed  from 
the  centres,  as  the  more  probable  one,  and  believe  that  it  is  capa- 
ble, without  straining,  of  explaining  all  the  facts. 

On  this  view  it  is  easily  intelligible  why  nerve  atrophy  invari- 
ably supervenes  when  these  trophic  centres  have  suffered  from 
disease,  or  when  they  have  been  from  any  cause  separated  from 
the  peripheral  nerves.  Experience,  in  fact,  shows  that  such 
atrophies  occur : — 


'  See  A.  Eulenbnrg,  loc.  cit. ;  Kusamaul,  in  Volkmann's  Sammluug-  Idin.  Vortrage, 
No.  54 ;  Charcot,  klin.  Vortrage  ;  Deutsch.  von  Fctzer,  1874. 
'  Friedreich,  Ueber  progressive  Muskelatrophie,  u.  s.  w. 
VOL.  XI.— 38 
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1.  In  consequence  of  central  diseases,  as  in  anenceplialic 
monsters  and  in  spina  bifida  (Rokitansky),  in  paralytic  idiocy,  in 
bulbar  paralysis,  in  many  forms  of  myelitis,  in  tabes  dorsalis,  in 
the  spinal  paralysis  of  children,  and  in  the  analogous  affections 
of  adults  (also  in  progressive  muscular  atrophy,  if  this,  as  most 
authors  admit,  is  to  be  regarded  as  a  sjoinal  disease  ;  perhaps,  too, 
saturnine  paralysis  belongs  to  the  same  category).  Whether  the 
atrophy  of  the  optic  and  other  cerebral  nerves,  which  is  so  com- 
mon in  tabes  dorsalis,  is  to  be  regarded  as  a  secondary  atrophy 
dependent  on  disease  of  the  spinal  cord,  or  as  an  isolated  locali- 
zation of  the  same  process  as  the  gray  degeneration  in  the  spinal 
cord,  is  not  as  yet  ascertained.  Are  the  trophic  centres  for  these 
nerves  also  situated  in  the  sjDinal  cord  ? 

2.  In  consequence  of  periplieral  lesions,  as  those  arising  from 
section  or  division  of  the  nerve  in  any  way  (interrupting  its  con- 
tinuity), from  energetic  compression  of  it  by  tumors  of  all  kinds 
(aneurisms,  cancerous  growths,  osteomata,  syphilomata,  etc.),  or 
from  neuritic  processes,  in  which  last,  however,  a  direct  trophic 
disturbance  at  the  inflamed  part  itself  may  be  admitted. 

Another  but  less  important  condition  for  the  production 
of  secondary  atrophy  is  tJie  destruction  or  abolition  of  the 
functions  of  peripJieral  organs.  In  consequence  of  this,  there 
occurs  in  a  limited  number  of  cases  a  centripetally  extending 
atrophy  of  the  nerves,  which  at  first  consists  only  of  a  certain 
amount  of  wasting  and  attenuation,  but  subsequently  presents  the 
characters  of  degenerative  atrophy  and  gray  degeneration.  That 
form  which  occurs  in  the  optic  nerves  is  best  known.  Here  simple 
atrophy  is  met  with  at  an  early  period  after  extirpation,  destruc- 
tion and  phthisis  of  the  globe  of  the  eye,  after  atrophy  of  the 
retina,  after  tumors  in  the  eye,  and  after  glaucomatous  conditions 
(Leber),  whilst  at  a  later  period  the  optic  nerves  become  gray 
and  transparent,  and  present  the  histological  characters  of  gray 
degeneration  (Leber).  These  changes  appear  not  to  extend,  as  a 
rule,  beyond  the  chiasma.  In  a  similar  manner,  many  years  after 
amputation  of  an  extremity  has  been  performed,  a  centripetally 
progressive  atrophy  of  the  divided  nerves  has  been  observed, 
often  extending  even  to  the  spinal  cord,  and  appearing  either  as 
a  simple  attenuation,  without  histological  change  (VuliDian),  or 
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with  all  the  signs  of  a  nenritic  atrophy,  hypertrophy  of  connec- 
tive tissue,  etc.  (Dickinson).  This,  however,  is  by  no  means  con- 
stant (Friedreich).  Lastly,  Wundt  has  observed,  after  atropliy 
of  one  kidney  of  several  years'  duration,  a  high  degree  of  atropli}' 
of  the  renal  nerves. 

The  conditions  that  lead  to  the  production  of  iDrimary  atrophy 
are  not  actually  known.  One  of  them,  however,  is  a  direct 
alteration  of  the  nutrition  of  the  nerves.  It  is  possible  that  the 
neuritic  atropliy  at  the  inflamed  spots  is  also  due  to  this  ;  and 
the  same  is  perhaps  true  of  the  degenerative  atrophy  which  oc- 
curs in  the  optic,  oculo-raotorius,  and  other  cerebral  nerves  in 
tabes,  and  which  has  perhaps  the  same  origin  as  the  gray  degen- 
eration of  the  j)Osterior  columns  of  the  spinal  cord,  but  which 
may  also  be  due  to  a  primary  progressive  atrophy. 

Leber  says  plainly  that  optic  nerve  atrophy  is  not  the  simple 
result  of  compression  of  the  optic  nerve  fibres  from  inflammatory 
exudation.  The  "  spontaneously  progressive  nervous  atrophy," 
to  an  interesting  case  of  which  Jaccoud  devotes  two  long 
lectiu'es,  seems,  from  the  results  of  the  post-mortem  examination, 
to  have  been  produced  not  spontaneously  but  by  compression  of 
the  spinal  roots. 

There  is  little  to  be  said  in  regard  to  the  symptoms  of 
atrophy.  Of  spontaneous  idiopathic  atrophy  of  the  peripheral 
nerves  (with  the  exception  of  the  optic),  we  are  almost  entirely 
ignorant,  and  its  symptoms  are  equally  unknown.  The  state- 
ments made  by  Jaccoud  on  this  point  were  contradicted  by  the 
autopsy.  Whether  the  general  debility  in  cachectic  conditions 
depends  upon  an  atro]3hy  of  the  peripheral  nerves  is  at  least 
doubtful ;  it  is  more  probably  of  central  origin,  or  is,  perhaps, 
due  to  atrophy  of  the  muscles. 

The  secondary  atrophy,  on  the  other  hand,  is  only  a  sub- 
sidiary symptom  of  the  primary  disease,  and  belongs  to  its 
general  picture.  The  primary  symptoms  of  irritation,  and 
secondary  symptoms  of  paralysis,  which  by  many  authors  are 
ascribed  to  the  atrophy,  and  accord  so  well  with  the  general 
scheme,  are  consequently  essentially  symptoms  of  the  primary 
disease.  With  this  we  are  not  here  concerned,  but  must  refer 
to  the  earlier  sections  of  this  work.    (See  especially  that  on 
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"  Paralj^sis.")  This  much  may,  however,  be  stated  with  cer- 
tainty, that,  wherever  atrophy  is  developed,  the  function  of  the 
nerve  is  lowered  or  altogether  lost,  and  this  condition  is  ex- 
pressed by  the  terms  paralysis,  anaesthesia,  amblyopia,  and 
amaurosis. 

It  is  not  uninteresting  to  note  that  the  atrophy,  in  the  motor 
nerves  at  least,  can  be  demonstrated  by  electricity,  for  when  the 
reaction  of  these  nerves  to  faradic  or  to  galvanic  excitation  is 
considerably  below  the  normal,  or  is  altogether  lost  (presuppos- 
iiig  that  the  muscles  are  not  completely  atrophied),  we  can, 
according  to  our  present  knowledge,  fauiy  conclude  that  a  con- 
dition of  degeneration  and  atrophy  of  the  nerves  exists.  At- 
tention has  been  repeatedly  called  to  this  in  speaking  of  trau- 
matic and  rheumatic  paralyses,  of  paralysis  from  compression, 
of  atrophic  spinal  paralysis,  etc.  This,  if  we  disregard  the 
results  of  ophthalmoscopic  examination  in  optic  nerve  atrophy, 
is  the  only  means  we  possess  of  directly  diagnosticating  ati'ophy 
of  peripheral  nerves.  The  proof  of  the  presence  of  those  diseases 
in  which  nerve  atrophy  may  be  anticipated  with  some  degree  of 
certainty,  furnishes,  of  course,  important  additional  evidence  of 
its  existence. 

The  'prognosis  of  nerve  atrophy  varies  with  the  nature  of 
the  primary  disease.  If  the  re-establishment  of  the  connection 
of  the  nerves  with  the  central  nervous  system,  or  recovery  from 
the  conditions  causing  the  atrophy  be  possible,  regeneration  and 
restitution  of  the  nerve  itself  may  be  confidently  anticipated; 
but  if  these  be  impossible,  or  if  the  atrophy  persist  for  a  very 
long  period,  the  prognosis  is  unfavorable.  Many  researches 
and  experiments  have  shown  that  the  tendency  to  regeneration 
of  atrophic  nerves  is  very  great.  Philipeaux  and  Vulpian  have 
even  observed  partial  regeneration  in  a  portion  of  excised  nerve 
implanted  beneath  the  skin. 

From  all  this  it  is  obvious  that  the  treatment  of  atrophy  is 
essentially  the  same  as  the  treatment  of  the  primary  disease. 
This  must  be  treated,  and  if  possible  removed,  and  when  we 
have  accomplished  this,  the  recovery  from  the  atrophy  may 
reasonably  be  expected.  Little  can  be  done  in  the  way  of  treat- 
ment for  the  atrophy  itself.    Electricity  will  probably  be  found 
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to  be  the  most  serviceable  agent ;  but  even  this  is  only  suc- 
cessful in  secondary  atrophy  when  there  is  a  possibility  of 
regeneration  in  consequence  of  the  removal  of  the  primary 
disease.  It  then  acts  by  improving  the  conditions  of  the  cir- 
culation, by  exciting  the  functional  activity  of  the  nerves,  and 
by  molecular  action  upon  them. 

The  galvanic  current  is  pre-eminently  active  in  producing 
these  results.  (See  the  general  treatment  of  paralysis.)  Certain 
electrotherapeutic  experiments  on  optic  nerve  atrophy^  appear 
to  show  that  decidedly  curative  effects  result,  in  many  cases  of 
(primary  1)  atrophy  of  the  optic  nerves,  from  the  use  of  the  gal- 
vanic current. — Further,  in  the  paralyses  which  so  often  accom- 
pany atrophy,  energetic  shampooing  of  the  lunbs,  warm  baths, 
saline  baths,  pine-needle  baths,  alternate  warm  and  cold  douches, 
friction,  either  alone  or  with  sphituous  and  strongly  irritating 
liniments,  etc.,  may  be  recommended.  All  these  can  only  be  re- 
garded as  subordinate  to  the  electric  treatment,  though  no  doubt 
they  have  often  an  action  in  relation  to  the  causal  indications 
of  treatment,  which  should  not  be  underestimated. 

4.  HypertropJiy  and  ITeoplastic  Formations  in  tlie  Nerves. 
True  and  False  Neuromata. 

Rohitansky,  1.  c.  p.  11.,  pp.  493  u.  499. — Forster,  1.  c.  11.  pp.  640  u.  644. — Basse,  1. 
c.  pp.  749  u.  756. 

Hypertrophy  :  A.  Knoblauch,  cTe  Neuromate  et  gangl.  accessor,  veris,  etc.  Diss. 
Francof.  1843. — Hesselhach,  Beschr.  d.  pathol.  Priipar.  in  Wiu'zburg.  Giessen, 
1824. — Moxon,  Guy's  liosp.  Rep.  Ser.  HI.  Band  Yni.—FerreolJieuillet,  s. 
Virchow-Hirsch  Jaliresber.  f.  1869,  Bd.  II.  p.  349. 

Neuromata:  Virchoio,  krankliafte  Geschwiilste.  Bd.  III.  p.  233  et  seq.  1867. 
(Contains  full  bibliographical  references.) — R.  Maier,  Lelirb,  der  allgem.  pathol. 
Anat.  Leipzig,  1871,  pp.  224  u.  379.-0.  TFeSer,  Pitha-Billroth,  Haudb.  d.  Chir. 
II.  2.  Abth.  p.  226, 18Q5.—Odier,  Man.  de  m6d.  prat.  Gen6ve,  1803.— Schiffner, 
Oesterr.  med.  Jahrb.,  1818.— BarJcow,  Nova  acta  phy-med.  T.  XIV.  1829.— 
Aronssohn,  observat.  sur  les  tumeurs  envelopp.  daus.  les  uerfs.  Strasb.  1822. — 
Knoblauch,  1.  c.  18iS.—3folesc7iott,  Arch.  f.  phys.  Heilk.  Bd.  VIII.  1849.— 
Smith,  a  treatise  on  the  pathol.,  diagnosis,  etc.  of  neuroma.  Dublin,  1849. — 
Jlouel,  Lebert,  Gaz.  des  hop.  1852,  No.  17.— Mem.  do  la  Soc.  de  Chir.  T.  III.  1853. 


'  See  the  references  on  Electro-therapeuticsinthe  recent  annual  volumes  of  VirchoW' 
Hirsch,  Jahreabericht  iiber  die  gesammt.  Medicin. 
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Wedl,  Gruudz.  d.  path.  Histol.  Wien,  1853,  p.  726. — Eupferberg,  z.  path.  Anat. 
d.  Qeschwiilste  im.  Veil.  d.  Nerven.  Mainz,  1854. —  Volhmann,  Ulcerirend. 
Ncurom  am  Handteller.  Vii'ch.  Arch.  XII.  1857. — Schuh,  Zeitschrift  der  Wiener 
Aerzte,  XIII.  1857. —  'Temoin,  Wilhs,  multiple  Neurome  s.  Canst.  Jahresber.  pro 
1858,  III.  p.  18. — Dehler,  u.  FOrster,  Wurzb.  med.  Zeitschr.  11.  IBOl.—IEtcJicock, 
'  Americ.  Jom-n.  of  med.  Sci.  1802. —  0.  Heusinger.  multipl.  Neur.,  Vii'ch.  Arch. 
27.  1863. — 0.  Webet;  iiber  Nervengeschw.  Verh.  d.  naturh.  med.  Ver.  Heidel- 
berg, IV.  p.  99.  1867.— /I.  mUer,  mult.  Neur.  Virch.  Ar-ch.  44. 

HypertropJiy  of  the  peripheral  nerves  is  of  extreme  rarity, 
and  belongs  rather  to  the  category  of  anatomico-pathological 
curiosities  than  to  practice.  In  such  cases  the  larger  and  more 
voluminous  nerves  either  exhibit  true  hyperplasia  of  the  nerve- 
tissue,  that  is  to  say,  increase  in  the  number  of  the  nerve- 
fibres,  division  or  splitting  ujd  of  the  fibres  into  a  large  number 
of  daughter  fibres  ;  ^  great  thickness  of  the  medullary  sheath, 
and  even  of  the  axis  cylinder  ;  or,  and  this  is  perhaps  the  most 
common  event,  an  increase  of  volume  occasioned  by  interstitial 
hypertrophy  of  connective  tissue.  Both  conditions,  notwith- 
standing their  great  general  pathological  interest,  are,  up  to  the 
present  time,  wholly  destitute  of  clinical  interest. 

Amongst  the  researches  that  have  hitherto  been  made,  it  may 
here  be  mentioned  that,  in  many  instances  of  elephantiasis, 
remarkable  thickening  and  hypertrophy  of  nerves,  partly  with 
transition-forms  into  neuromata,  have  been  observed  ;  that  in 
multiple  neuromata,  whether  hereditary  or  arising  from  other 
causes,  diffuse  hypertrophy  has  been  found  in  the  affected  nerve, 
as  in  a  case  reported  by  Bischoff,  and  in  one  by  Hesselbach,"  in 
another  also  by  Heller that  Giinsberg  observed  both  sciatic 
nerves  to  be  thickened  and  hypertrophic  in  a  phthisical  patient, 
whilst  Laumonier  observed  the  same  condition  in  many  of  the 
nerves  of  a  young  man,  and  Moxon  *  in  many  of  the  nerves  of  a 
female  subject ;  and,  finally,  that  in  the  case  already  mentioned, 
reported  by  Ferreol-Reuillet,  a  remarkable  hyj)erplasia  of  many 
nerves  was  observed. 


^  A.  Heller,  Neumann  and  others. 

«  Cited  by  Virchow,  Qeschwiilste,  Bd.  III.  p.  261. 

5  Loo.  cit.  *  Virchow,  loc.  cit. 
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None  of  these  cases  possess  any  clinical  value  ;  no  symptoms 
can  at  present  be  depended  upon  to  indicate  the  existence  of 
nerve-hypertrophy.  JSTothing,  therefore,  can  be  said  in  regard  to 
treatment. 

Neoplastic  formations  in  the  nerves  are  of  much  greater 
i:)ractical  inportance  than  these  hypertrophies.  These,  since  the 
time  of  Odier,  have  been  very  generally  termed  neuromata^ 
without  regard  to  the  kind  of  tissue  of  which  they  are  composed. 
In  accordance  with  the  principles  of  the  nomenclature  of 
tumors,  this  term  must  be  jDreserved  for  those  tumors  of 
nerves  which  consist  exclusively,  or,  at  least,  chiefly,  of  true 
nerve-substance.  Custom,  however,  and  the  practical  identity 
of  the  various  forms  of  tumors,  have  led  to  the  adoption  of  the 
term  "false neuromata,"  to  distinguish  those  which  are  not  com- 
posed of  nerve  tissue  (but  which  are  seated  on  the  nerves  and 
proceed  from  them)  from  the  above-mentioned  proper  or  true 
neuromata. 

Both  groups  are  of  not  unfrequent  occurrence,  but  it  is  only 
in  a  certain  prox3ortion  of  cases  that  these  affections  acquire  any 
considerable  practical  importance.  They  often  exist  without 
causing  any  symptoms  ;  and  since  they  are  chiefly  interesting  in 
their  anatomico-pathological  and  surgical  aspects,  we  shall 
here,  in  accordance  with  the  general  plan  of  this  work,  discuss 
them  with  great  brevity. 

Pathological  Anatomy. — Since  the  common  term  neuroma, 
introduced  by  Odier,  has  been  applied  to  all  neoplastic  forma- 
tions in  the  nerves,  a  complete  sifting  and  critical  arrangement 
of  the  material  that  has  accumulated,  such  as  has  been  attempted 
in  the  classical  work  of  Virchow,  is  beset  with  considerable  dif- 
ficulties. It  is  necessary,  in  the  first  place,  to  separate,  by  a  very 
sharp  line  of  demarcation,  the  tumors  that  chiefly,  or  exclu- 
sively, consist  of  true  nerve-tissue  (neuroma  verum),  from 
those  that  are  composed  of  any  other  tissue  (neuroma  spurium). 
The  last  expression  might,  perhaps,  advantageously  be  allowed 
to  drop  into  oblivion.  Careful  research  shows  that  the  following 
are  the  principal  forms  : 

1.  True  neuroma;  neuroma  verum— consists  chiefly  of 
nerve  fibres,  intermingled  more  or  less  freely  wit]i  connective 
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tissue,  which  is  sometimes  soft,  sometimes  tough,  sometimes 
rich,  and  at  other  times  poor,  in  vessels.  From  these  differences 
various  forms  of  neui'oma  result,  such  as  fibro-neuroma,  glio- 
neuroma,  myxo-neuroma,  neuroma-teleangiectodes,  etc.  It  has 
not  been  quite  certainly  ascertained  vi^hether  ganglion-cells  occur 
in  these  neuromata.  The  origin  of  the  newly-formed  nerve  fibres 
is  partly  referable  to  granulation- tissue,  and  partly  to  the  in- 
crease and  division  of  the  already  existing  nerve  fibres  (Heller). 
True  neuromata  occur  almost  exclusively  in  spinal  nerves,  rarely 
in  sympathetic  nerves,  and  still  more  rarely  in  any  of  the  cere- 
bral nerves.  Their  size  is  extremely  various,  from  that  of  a  mil- 
let seed  to  that  of  the  fist. 

Histological  investigation  tends  to  the  differentiation  of  two 
forms  of  true  neuromata.  In  one,  meduUated  double-contoured 
fibres  are  common  (neuroma  myelinicum  of  Virchow).  These 
give  to  the  tumor  a  medullary  white  aspect,  as  may  be  seen  in 
the  neuromata  that  form  after  amputation.  In  the  other  form, 
extremely  fine  non-meduUated  fibres  are  present,  which  usually 
form  a  confused  and  felt-like  mass,  strongly  resembling  fibro- 
myoma  of  the  uterus.  The  color  of  this  form  of  neuroma  is  gray 
(neuroma  amyelinicum).  The  histological  recognition  of  this 
tumor  is  extremely  difficult,  and  was  first  facilitated,  and  indeed 
rendered  possible,  by  Virchow.  It  was  formerly  mistaken  for 
fibroma,  for  fibro-sarcoma.  A  great  part  of  the  so-called  mul- 
tiple neuromata  belongs  to  this  category  of  true  non-medullated 
neuromata. 

2.  Other  neoplastic  formations  in  the  nerves  {neuromata 
spuria). — The  characteristic  feature  of  these  is  that  the  prin- 
cipal portion  of  the  tumor  does  not  consist  of  nerve  tissue, 
and  that  the  number  of  the  nerve  fibres  proceeding  from  the  af- 
fected nerve  into  the  tumor  does  not  appear  to  be  augmented. 
Various  kinds  of  tumors  belong  to  this  category  : — 

a.  Fihromata. — These  are  composed  of  more  or  less  dense 
connective  tissue  with  a  few  nerve  fibres,  and  have  accordingly  a 
more  or  less  dense  consistence  ;  they  often  appear  in  the  form  of 
small  hard  knots,  and  the  majority  of  those  neoplastic  forma- 
tions in  the  nerves  which  are  characterized  as  tubercula  dolorosa 
consist  chiefly,  or  exclusively,  of  fibrous  tissue.   It  is  probable 
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that  forineiiy  most  amyelinic  neuromata  were  included  under 
the  fibromata  ;  but,  even  deducting  tliese,  fibromata  constitute 
the  most  frequent  neoplastic  formations  in  the  nerves. 

The  term  tuiercula  dolwosa  has  long  been  applied  to  certain  small  knot-like 
neoi^lastic  formations  seated  in  the  peripheral  nerves,  and  especially  in  the  small 
sensory  cutaneous  branches  of  the  extremities,  and  in  the  vicinity  of  the  joints ; 
they  are  characterized  by  extraordinarily  increased  excitability,  occurring  in  par- 
oxysms, and  induced  by  contact,  change  of  weather,  etc.  It  does  not  appear  justi- 
fiable to  regard  these  as  a  special  form  of  tumor,  since,  whilst  there  is  a  general 
agreement  in  the  symjjtoms,  the  utmost  variety  occurs  in  the  histological  charac- 
ters. Some  have  been  found  which  consist  of  more  or  less  dense  connective  tissue, 
others  which  contain  numerous  muscle  cells,  and  others  with  cavernous  tissue. 
Some  exhibit  a  structure  resembling  that  of  the  Pacinian  corpuscles,  others  that 
of  fibro-cartilage ;  and,  in  regard  to  others,  there  can  be  no  doubt  that  they  belong 
to  the  true  neuromata,  or,  at  least,  have  a  close  afiinity  to  them.  Transitional 
forms  of  all  kinds — in  regard  to  their  symptoms  also — between  these  and  the  ordi- 
nary forms  of  neuromata,  are  also  to  be  met  vdth,  so  that  it  is  advantageous  to  drop 
this  category  of  neoplastic  formations,  and  keep  strictly  to  the  histological  classi- 
fication.' 

b.  Myxomata. — ^These  are  tumors  vs^hich  are  composed  of  mu- 
cous tissue  with  its  characteristic  features,  and  are  not  unfre- 
quently  observed  in  the  nerves.  They  consist  of  soft,  lobulated, 
reddish,  transparent,  gelatinous  neoplastic  formations,  in  which 
the  microscope  reveals  the  presence  of  fully  formed  stellate  inter- 
communicating cells,  sometimes  adipose  tissue,  &c.  Cystic  for- 
mations are  also  of  frequent  occurrence  in  myxomata,  and  have 
led  to  the  formation  of  a  group  termed  neuroma  cysticum.  GUo- 
mata  have  hitherto  been  observed  with  certainty  only  in  the 
auditory  nerve. 

c.  Sarcomata  occur,  in  various  forms,  as  cellular,  fibrous,  and 
similar  f  onns  of  sarcomata  in  the  nerves.  They  not  unf requently 
exhibit  transitional  forms  between  fibroma  and  myxoma,  to  the 
latter  of  which  they  present  great  similarity  in  their  external 
aspects,  and  in  their  mode  of  development.  Not  unfrequently, 
blood-vessels  are  abundantly  developed  in  their  interior.  Upon 
the  whole,  they  are  of  rare  occurrence. 

d.  Carcinomata,  on  the  other  hand,  are  more  common  and  also 
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present  various  forms.  The  cancroid  is  rare,  scirrlius  and 
medullary  cancer  more  frequent,  and  carcinoma  melanodes  is 
also  common.  These  are  all  forms  of  neoplasm  that  generally 
alfect  the  nerves,  secondarily  penetrating  them  from  adjoining 
parts,  and  spreading  in  the  neurilemma,  beneath  which  they  form 
knot-like  protuberances  at  various  points.  Nevertheless,  pri- 
mary independent  carcinoma  also  occurs  in  the  nerves.  It  is 
almost  always  accompanied  by  more  or  less  complete  destruc- 
tion and  degeneration  of  the  nerve  fibres. 

e.  SypMUtic  gummata  not  unfrequently  form  in  the  cerebral 
nerves  at  the  base  of  the  cranium,  and  are  here  for  the  most  part 
propagated  from  the  membrane  of  the  brain,  though  they  may 
also  be  developed  in  the  nerves  as  more  or  less  independent 
tumors. 

f.  Lepra  nerwrum  seldom  appears  in  the  form  of  a  separate 
tumor,  but  rather  as  a  diffuse  or  more  or  less  fusiform  swelling 
of  the  nerves.  It  consists  of  a  development  of  granulation  tissue 
which  is  often  indistinguishable  from  that  produced  in  inflam- 
mation.   (Perineuritis  leprosa.) 

In  regard  to  the  size  of  nerve  tumors,  it  is  obvious  from  the 
foregoing  enumeration  of  their  varieties,  that  it  may  be  extremely 
various.  In  point  of  fact,  they  occur  of  all  conceivable  sizes, 
between  that  of  a  millet  or  mustard  seed  and  that  of  a  child' s  or 
even  a  man' s  head.  In  the  greater  number  of  cases,  however, 
nerve  tumors  vary  in  size  from  that  of  a  bean  to  that  of  a  fowl' s 
egg,  and  hence  are  chiefly  of  small  size. 

Again,  in  regard  to  the  number  of  tumors  that  may  be  present 
at  the  same  time,  the  greatest  variations  exist.  In  very  many 
instances,  there  is  only  one,  a  solitary  neoplasm  on  some  particu- 
lar nerve  trunk.  This  holds  good,  not  only  for  the  extremely 
painful  small  neuromata  which  answer  to  the  name  of  tubercula 
dolorosa,  but  for  all  the  varieties  of  tumors  in  nerves. 

Nevertheless,  it  is  more  common  to  find  many  of  these  tumors 
present  together,  and  sometimes  they  exist  in  large  numbers,  and 
they  may  be  either  locally  or  generally  numerous.  When 
locally  numerous  they  may  either  form  a  series  of  knots  in  one 
and  the  same  nerve,  or  what  is  more  common,  numerous  knots 
in  the  various  branches  of  one  trunk  or  plexus.    A  subordinate 
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form  of  this  local  multiplicity  is  represented  by  tlie  so-called 
neuroma  plexiforme,  in  wliich  a  great  plexus  of  thickened  and 
hypertrophied  nerves  are  reunited  into  one  plexiform  mass.  On 
the  other  hand  they  may  be  generally  numerous^  for  they  occur 
often  in  very  large  numbers,  amounting  sometimes  even  to  sev- 
eral thousand,  in  all  parts  of  the  body,  chiefly  in  the  spinal,  but 
occasionally  also  in  the  cerebral  and  sympathetic  nerves.  Such 
multiple  neuromata  have  been  especially  found  in  the  cauda 
equina,  in  the  pelvic  plexus,  and  the  intermediate  nerves  have 
then  for  the  most  part  been  found  to  be  thickened  and  hypertro- 
phic. In  this  case  the  multiplication  of  the  tumors  is  not  to  be 
regarded  as  an  instance  of  malignity,  as  in  malign  tumors,  but 
simply  as  a  morbid  disposition  to  neoplastic  formation  in  a  par- 
ticular tissue. 

The  relations  of  these  various  tumors  to  the  nerves  may  be 
very  diverse,  and  are  not  always  easily  demonstrable.  The  new 
fomiation  is  either  on  one  side  of  the  nerve,  so  that  the  nerve 
seems  to  run  in  close  proximity  with  it,  or  it  occupies  the  centre 
of  the  nerve,  the  several  fasciculi  coursing  over  the  surface  of  the 
tumor,  or  the  nerve  runs  without  any  line  of  demarcation  directly 
into  the  tumor,  the  fibres  breaking  up  into  a  kind  of  brush  or 
pencil.  In  true  neuromata,  either  the  whole  or  part  only  of  the 
fibres  of  the  nerve  participate  in  the  new  formation ;  false 
neuromata  proceed,  for  the  most  part,  from  the  neurilemma,  and 
the  nerves  may  either  remain  more  or  less  completely  intact,  or 
they  may  be  compressed  and  completely  destroyed.  These 
various  conditions  will  of  course  exercise  a  very  marked  influ- 
ence on  the  symptoms. 

The  etiology  of  neuromata  is  still  in  many  points  obscure. 
In  the  first  place  experience  teaches  that  a  certain  iDredisposition 
to  them  exists  in  many  persons,  esjpecially  in  those  who  belong 
to  families  that  are  predisposed  to  neuroses.  Their  origin  in  con- 
genital and  hereditary  states  is  not  unfrequently  observed,  and 
certain  relations  to  idiocy  and  cretinism  must  not  be  overlooked. 
Phthisical  and  scrofulous  (though  not  tubercular)  subjects  appear 
to  be  especially  predisj^osed  to  the  formation  of  neuromata.  A 
special  tendency,  or  at  least  a  local  tendency  of  the  tissue  to 
multiple  neuromata  must  be  admitted,  though  it  is  unknown 
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upon  what  this  depends.  Isolated  neuromata  are  more  common 
in  women,  whilst  multiple  neuromata  occur  almost  exclusively  in 
men.    Neuromata  occur  at  all  ages,  and  are  often  congenital. 

Of  the  direct  causes  the  best  known  are  traumatisms,  such  as 
blows,  pressure,  bruises  and  the  penetration  and  retention  of 
foreign  bodies  in  the  nerves,  as  fragments  of  glass,  points  of 
needles,  ligature  threads,  etc.  These  have  all  been  observed  to 
constitute  causes  of  neuromata  with  sufficient  frequency  to 
render  their  action  certain.  To  this  category  belong  also  the 
cicatricial  neuromata  which  form  at  the  cut  ends  of  divided  or 
otherwise  injured  -nerves,  and  the  common  neuromata,  which 
appear  in  the  form  of  rounded  or  elongated  swellings  of  the 
divided  nerve  ends  in  the  cicatrices  of  the  stumps  in  amputation. 
They  may  be  regarded  to  some  extent  as  the  expression  of  the 
intensity  and  energy  of  the  regenerative  processes  which  are 
taking  place  in  the  divided  nerve  ends. 

These  neuromata  are  in  part  also  to  be  regarded  as  inflamma- 
tory products.  A  chronic  neuritis  may  thus  occasionally  consti- 
tute the  starting-point  of  a  neuromatous  growth.  In  accordance 
with  this,  neuromata  have  been  observed  in  the  neighborhood  of 
parts  undergoing  chronic  inflammation,  as  for  example  in  caries 
of  the  wrist  joint. 

The  origin  of  neuromata  in  rheumatic  inflammation,  which 
was  formerly  very  generally  admitted,  is,  at  least,  of  doubtful 
occurrence,  and  is,  perhaps,  only  intelligible  as  resulting  from 
the  intervention  of  a  rheumatic  neuritis.  It  has  been  already 
mentioned  that  syphilis,  lepra,  and  elephantiasis  occasionally 
lead  to  the  formation  of  tumors  in  the  nerves.  Even  after  all 
these  causes  have  been  mentioned,  it  still  remains  a  fact  that  in 
many,  perhaps  even  in  the  majority  of  cases,  no  definite  cause  is 
demonstrable,  and  we  are  compelled  to  admit  a  spontaneous 
origin  of  the  new  growth. 

The  symptoms  of  tumors  in  the  nerves  are  very  variable. 
Many  cases  present  no  symptoms  at  all  throughout  their  whole 
course,  whilst  others  are  the  cause  of  persistent  and  severe  suffer- 
ing to  the  patient,  without  any  intelligible  reason.  Such  differ- 
ences are,  however,  it  is  probable,  immediately  due  to  variations 
in  the  finer  relations  between  the  nerves  and  the  tumor. 
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The  history  of  isolated  neuromata,  if  known  at  all,  is 
nsually  that  of  severe  and  incurable  neuralgia ;  hence  the  term 
applied  to  them  of  tubercula  dolorosa,  which,  as  we  have 
already  seen,  is  only  adapted  for  such  cases  as  present  these 
symptoms. 

In  cases  of  this  kind  the  principal  symptom  consists  of  vio- 
lent pain,  gradually  increasing  in  intensity,  and  radiating  from 
certain  points  towards  the  periphery.  The  pain  may  present 
various  characters,  being  tearing  or  lancinating,  or  a  deep- 
seated  aching,  with  boring  or  burning  sensations.  It  is  almost 
always  either  remitting  or  completely  intermitting.  It  is  in- 
creased by  cold  and  damp  weather,  by  pressure,  by  the  manipu- 
lation requisite  for  the  investigation  of  its  nature,  and  in  women, 
in  many  instances,  by  the  return  of  the  menses,  or  by  pregnancy. 
It  may  often  be  made  to  disappear  temporarily  by  firm  pressure 
on  the  nerve  above  the  tumor.  Its  intensity  varies  considera- 
bly in  different  instances,  being  often  most  severe  in  very  small 
tumors  on  peripheral  cutaneous  branches.  Variations  in  its 
intensity,  which  cannot  here  be  fully  described,  often  occur  in 
the  course  of  the  disease. 

In  addition  to  the  pain,  parcestliesicB  are  experienced,  though, 
upon  the  whole,  not  very  frequently  ;  still,  in  many  cases  a  feel- 
ing of  numbness,  formication,  and  sensations  of  heat  and  cold 
are  perceived  in  the  area  of  peripheral  distribution  of  the  affected 
nerve.  Motor  disturhances  are  of  still  less  frequent  occurrence, 
and  while  absent  in  many  cases,  and,  indeed,  in  all  cases  of  neu- 
romata of  purely  sensory  nerves,  they  ai)pear  as  reflex  phe- 
nomena of  motor  irritation  in  the  form  of  tremors,  spasms,  con- 
tractures, etc.,  which  ultimately  pass  into  various  grades  of 
paralysis.  Paralytic  symptoms  also  appear  in  most  sensory 
regions — a  more  or  less  widely  extended  anassthesia  completing 
the  general  picture  of  the  disease.  This  not  unfrequently  occurs 
in  the  form  of  ansesthesia  dolorosa,  especially  in  malignant 
disease. 

It  is  only  in  extremely  severe  cases,  or  in  very  excitable  per- 
sons, that  widely  radiated  symptoms  occur  as  diffused  pain  in 
the  head  and  spine,  and  in  the  seats  of  distribution  of  very  remote 
nerves.   Neither  vertigo,  nor  epileptic  attacks,  nor  hysterical 
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convulsions  are  of  common  occurrence  during  the  paroxysms  of 
pain,  and  tetanic  conditions  are  still  less  frequent. 

Direct  examination  in  such  cases  not  unfrequently  reveals 
the  presence  of  a  small,  movable,  usually  very  painful,  knot,  in 
the  nerve,  which  is  extremely  tender  to  the  slightest  touch,  and 
from  which  paroxysms  of  pain  may  proceed.  In  other  cases,  a 
neoplastic  formation  of  larger  size  may  be  readily  recognized. 
If  the  neuroma,  however,  happen  to  be  seated  in  some  part  of 
the  nerve  which  is  inaccessible  to  palpation,  as,  for  example,  in 
the  pelvis,  in  the  cauda  equina,  etc.,  its  existence  cannot  be 
objectively  demonstrated. 

The  further  course  of  the  disease  varies  in  different  instances : 
the  symptoms  may  gradually  rise  in  intensity,  so  that  the 
patient  becomes  a  martyr  to  the  most  frightful  suffering,  whilst 
the  persistent  want  of  sleep,  secondary  disturbances,  etc.,  lead 
gradually  to  a  high  degree  of  cachexia,  and,  by  progressive 
exhaustion,  even  to  death. 

Or,  the  symptoms  may  graditalljT"  remit,  and  ultimatelj'" 
cease,  and  the  patient  may  be  said  almost  to  be  reanimated.  In 
a  few  cases,  the  tumor  entirely  disappears. 

Or,  symptoms  of  paralysis  gradually  supervene,  which  are 
more  or  less  extended,  according  to  the  seat  of  the  tumor,  as, 
especially,  in  neuromata  in  the  cauda  equina.  In  such  cases, 
paraplegia  may  be  observed,  with  muscular  atrophy  and  every 
variety  of  trophic  disturbance,  with  inability  to  stand,  and  with 
paralysis  of  the  bladder  and  rectum,  which  gradually  lead  to  a 
fatal  termination. 

True  neuromata  are  not  infectious,  and  exert  no  deleterious 
influence  upon  the  organism,  in  cases  where  they  cause  no  dis- 
turbance by  thek  position,  or  in  a  mechanical  manner;  their 
duration  may  be  unlimited,  and  they  may  remain  stationarj^  for 
many  years  without,  in  any  way,  injuring  the  general  health. 
Many  cases,  however,  exhibit  a  tendency  to  relapses,  and  then 
often  appear  in  large  numbers,  either  in  the  same  or  in  ad- 
joining nerves.  In  these  cases  the  skin  may  become  adherent, 
and  ulceration  Of  the  neoplastic  formation  may  occur. 

In  the  heteroplastic  new  formations,  the  character  of  the 
neoplasm  in  the  nerve  naturally  determines  its  course,  and  they 
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may  have  a  deleterious  influence  without  occasioning  any 
remarkable  nervous  disturbance.  In  many  instances,  however, 
violent  symptoms,  as  acute  neuritis,  etc.,  occur,  if  the  larger 
nerve  trunks  become  implicated  in  carcinoma  or  similar  malig- 
nant disease.  The  disease  spreads  rapidly  to  the  central  nervous 
sj'-stem,  and  then  a  sudden  increase  of  the  cachexia  is  the  not 
uncommon  result. 

Multiple  neuromata  present,  at  least  in  many  cases,  scarcely 
any  symptoms.  They  are  often  only  accidentally  discovered  in 
autopsies,  or  during  life.  These  tumors  may,  however,  cause 
many  disturbances  by  their  mechanical  action,  evidenced  by 
pain,  paralysis,  anagsthesia,  atrophy  of  the  muscles,  cutaneous 
ulcerations,  etc.,  all  of  which  have  been  observed.  In  other 
cases,  and  especially  when  the  sympathetic  nerves  are  seriously 
implicated,  general  debility  and  anaemia,  disturbances  of  the 
digestion,  etc. ,  occur,  and  the  patient  succumbs  rapidly,  with 
symptoms  that  are  not  easily  stated.  It  is  possible  that  the 
implication  of  the  vagus,  sympathetic,  phrenic,  etc.,  exerts  an 
iiiiiuence  on  this  course.  Multiple  neuromata  may  last  many 
years,  and  even  decades,  without  causing  great  disturbances, 
whilst,  on  the  other  hand,  they  sometimes  speedily  lead  to  a 
fatal  termination. 

The  diagnosis  of  neuromata  is  founded,  in  addition  to  the 
above-named  symptoms,  almost  solely  upon  the  presence,  on 
certain  nerves,  of  round  or  oval  tumors  of  various  sizes,  which 
are  movable  from  side  to  side,  but  not  in  the  direction  of  the 
length  of  the  nerve.  An  exact  anatomical  diagnosis  of  the 
neoplasm  is  seldom  practicable,  and  must  be  based  on  the 
general  principles  of  the  diagnosis  of  tumors  ;  it  can,  however, 
be  accomplished  with  certainty  by  means  of  the  microscope. 
When  no  tumors  can  be  demonstrated  by  external  examination, 
the  presence  of  a  neuroma  can  only  be  concluded  with  some 
probability  from  the  existing  nervous  disturbance. 

Prognosis. — True  neuroma  is  always  a  local  and  benign  affec- 
tion. It  may,  however,  return  after  extirpation  once  or  several 
times,  and  finally  the  skin  may  become  adherent  to  it  and 
even  ulcerate.  No  instance  is  known  of  its  producing  general 
infection. 
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The  prognosis  of  other  neoplastic  formations  in  nerves  is  the 
same  as  when  they  develop  elsewhere,  and  here  also  the  greater 
or  less  degree  of  heteroplasia  of  the  tumor  is  of  the  greatest 
importance  in  founding  the  prognosis ;  specific  malignant  neo- 
plasms have  always  a  bad  prognosis. 

The  prognosis  is  bad  also  when  the  neuralgic  pains  are  severe, 
and  when  extirpation  is  imjDracticable,  because,  in  this  event,  it  is 
impossible  to  subdue  the  pains,  and  the  strength  of  the  patient 
is  gradually  worn  out.  The  prognosis  otherwise  depends  on  the 
intensity  and  extent  of  the  nervous  and  trophic  disturbances. 
When  no  operation  can  be  undertaken,  the  patient's  life  is  made 
intolerable.  This  does  not,  of  course,  apply  to  the  not  unfre- 
quent  cases  where  the  neuroma  produces  no  symptoms. 

Treatment. — Experience  has  shown  that  all  attempts  to  dis- 
perse or  reduce  the  size  of  these  tumors,  or  to  cause  them  to  dis- 
appear, either  by  internal  remedies  or  by  external  aj)plications, 
are  futile  ;  and  it  is  therefore  unnecessary  to  spend  much  time  on 
such  means.  Surgical  treatment  constitutes  the  only  rational 
method  of  dealing  with  neuromata,  namely,  the  extirpation  or 
destruction  of  the  tumor.  The  only  objections  are,  that  surgical 
means  are  not  applicable  in  all  cases,  and  that  they  do  not  protect 
from  relapses  and  extension  of  the  disease.  The  most  favorable 
results  are  of  course  obtained  in  simple  or  quite  local  multiple 
tumors  that  are  accessible  to  operation. 

Extirpation  is  by  far  the  best  method  of  treatment,  and  it 
succeeds  best  where  the  tumor  can  be  removed  and  the  nerve  left 
intact.  If  this  be  impracticable,  the  smallest  possible  portion  of 
the  nerve  should  be  extirpated  ;  it  is  worthy  of  notice,  however, 
that  even  when  a  portion  of  nerve  measuring  an  inch  in  length 
has  been  removed,  regeneration  has  taken  place,  though,  perhaps, 
only  after  the  lapse  of  a  considerable  period.  Frequent  relapses 
compel  the  performance  of  repeated  extirpation,  and  even  of 
amputation.  The  neuromata  that  occur  after  amputation  should 
be  extirpated  ;  it  is  seldom  requisite  to  amputate  at  a  higher 
point.  In  multiple  neuromata,  or  when  the  tumors  are  very 
deep-seated,  an  operation  will  be  undertaken  with  caution,  or  the 
most  painful  ones  will  alone  be  removed.  For  all  details,  refer- 
ence must  be  made  to  text-books  on  surgery. 
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Destruction  of  nenromata  by  caustics  or  by  electrolysis  is, 
under  all  tlie  circumstances,  not  very  advisable,  unless  indeed 
extirpation  by  the  knife  is  impossible. 

Apart  from  these  measures,  symptoms  alone  can  be  treated, 
and  a  careful  physician  may  materially  alleviate  the  sufferings 
of  the  patient,  which  are  often  truly  terrible.  On  this  point,  we 
may  refer  to  what  has  been  said  respecting  the  treatment  of 
neui-algia,  of  anaesthesia,  and  of  paralysis.  In  such  cases,  we 
must  cliiefiy  rely  on  the  varied  and  cautious  use  of  narcotics, 
and  it  is  unnecessary  to  repeat  here  the  general  rules  in  regard 
to  their  use. 
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Abdominal  muscles,  paralysis  of,  536. 

Accessorlu>(  nerve,  piiralysij  ofmnsclcs 
supplied  by,  619  ;  bibtlojraphy,  51!) ;  ellolu- 
gy,  519  ;  symptomatology,  530  ;  Uiagnoais,  52i  ; 
profjiwHls.  533 ;  treaimen'.,  52:3. 

Accessoi-iiis  nerve,  spasm  of  tlic  muscles 
supplied  by,  330  ;  liblioaraphy,  320  ;  Clonic 
spasm  of,  .320;  sympiomato'o/y,  321 ;  paroxysm 
of  spasm,  821  ;  sensory  phanomeiia.  322  ;  pain, 
322  ;  pressure  points,  .322  ;  terminationn.  322 ;  eti- 
ology, 322  :  "  catching  cold  "  a  cause,  323  ;  reflex 
irritation  a  cause,  323 ;  diagnosis,  323 ;  progno- 
sis, 323 :  treatment,  324  ;  To?ilc  spas7n  of,  325  ; 
symptomatology,  326 ;  etiology,  326  ;  atmosphere, 
influences  of,  in  etiology,  327 ;  diagnosis,  327 ; 
treatment,  327. 

Actual  cautery  in  neuralgia,  91,  !)2 ;  in  neuralgia  of 
the  fifth  nerve.  126;  in  neuralgia  of  the  sciatic 
nerve,  180 ;  in  spasms,  299 ;  in  spasm  of  the  mus- 
cles of  the  shoulder  and  arm,  33-4. 

Acupuncture  in  neuralgia,  92. 

Acute  neuritis,  579. 

.Ssthesiometer  in  symptomatology  of  cutaneous  anaes- 
thesia, 214. 

Age,  in  etiology  of  neuralgia  of  the  fifth  nerve,  101. 
Age,  in  prognosis  of  neuralgia,  69. 
Albncasis,  18. 
Alfter,  152,  150. 
Allan,  103. 

Alteratives  in  spasms,  298. 
Althaus,  80,85,  242,  254,  590. 
Alveolar  processes,  neuralgia  in,  114. 
Aniemia,  a  cause  of  neuralgia,  27. 
Anaemia,  in  etiology  of  neuralgia  of  the  fifth  nerve, 
101. 

Ancesthegla,  198 ;  CtrrANEOus  Anaesthesia,  199 ; 
pathology,  201 ;  etiology,  201;  causes  of  trnc  periph- 
eral ancesthesio,  204 ;  causes  which  arrest  con- 
duction in  the  brain,  208 ;  hemiplegia,  in  etiology 
of  ana!8thcsia,  208 :  true  central  ana:sthesia,  209; 
toxic  anajsthesia,  210  ,  symptomMology,  21] ;  dis- 
trict affected,  212 ;  testing  sense  of  pressure,  212 ; 
testing  sense  of  temporalnre,  213 ;  testing  sense 
of  locality,  214;  tests  of  common  sensation,  214; 
subjective  symptoms,  215;  sensations  of  special 


sense,  217 ;  concomitant  motor  phenomena,  217 ; 
vaso-motor  phenomena,  218 ;  trophic  disturb- 
ances, 218 ;  traumatic  anoesthesia,  220 ;  rheu- 
matic anaesthesia,  331 ;  anaesthesia  of  laundresses, 
21  ;  vaso-motor  anaesthesia,  221 ;  neuritio  anies- 
tlicsia.  221 ;  acute  diseases  followed  by,  232 ; 
syphilis  followed  by,  223 ;  spinal  anaesthesia,  222 ; 
cerebral  anaesthesia,  223  ;  trigeminal  anaesthesia, 
223 ;  course,  duration,  and  termination.,  220 ; 
dlagnosvi,  227  ;  seat  of  the  primary  disease,  227 ; 
prognosis,  228 ;  treatment,  239 ;  direct  treatment, 
229;  electricity,  2;j0;  irritants,  230;  baths,  2-31; 
dietetic  treatment,  231. 

MtiscuLAn  ANiESTHBsiA,  232;  general  liistory,  233; 
muscular  sensibility,  233  ;  anaesthesia  of  muscular 
sensibility,  236 ;  antesthesia  of  the  sense  of  mus- 
cular effort,  2.36 ;  diagnosis,  236 ;  treatment,  2!7. 

Anzesthesia  in  neuralgia,  47 ;  in  neuralgia  of  fifth 
nerve,  108 ;  in  neuralgia  of  the  cervico-occipital 
nerve,  131  ;  in  neuralgia  of  the  intercostal  nerves, 
155 ;  in  neuralgia  of  the  lumbo-abdominal  nerves, 
165 ;  in  neuralgia  of  the  sciatic  nerve,  174 ;  in 
neuralgia  of  the  joints,  192  ;  in  neuritis,  584. 

Anaesthesia  of  the  gustatory  nerves,  248. 

Anoesthesia  of  the  olfactory  nerves,  256. 

AniEsthetics  in  neuralgia.  81,  80 :  in  neuralgia  of  the 
fifth  nerve,  126  ;  in  neuralgia  of  the  sciatic  nerve, 
181  ;  in  spasms,  297  ;  in  tetany,  376. 

Andre,  19. 

Aneurisms,  neuralgia  in,  29. 
Anosmia,  257. 

Anstie,  2-3,  24,  25,  26,  28,  .32,  34,  36,  4.3,  44.  47,  50,  5.8, 
64.  55,  68,  72,  75,  77,  78,  84.  88,  8!),  91,  92,  100, 104, 
111,  113,  110,  1.31,  158,  169,  170,  175,  179,  241. 

Antiphlogistics  in  neuralgia,  74  ;  in  neuralgia  of  the 
fifth  nerve,  119 ;  in  neuralgia  of  the  sciatic  nerve, 
178. 

Antispasmodics  in  clonic  spasm  of  the  diaphragm,  339. 
Antispastic  methods  in  clonic  spasm  of  the  muscles 

supplied  by  the  aocessorius,  824. 
Arotnaus,  18. 
Arloing,  202,  550,  555. 
Arndt,  232. 
Arnold,  498. 

Arsenic  in  neuralgia,  75,  87  ;  in  neuralgia  of  the 
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fifth  nerve,  125 ;  in  nenmlgift  of  the  cervico- 
brachiiil  novve,  IGl ;  in  neuralgia  of  the  Gciatio 
nerve,  18!i ;  in  Kpasms,  298 ;  in  masticatory  spasm, 
304  ;  in  tetany,  377. 

Articular  Neuralgia,  168;  etioloyy,  190;  in- 
fluence of  sex,  190 ;  Hymptumatolugj/,  191 ;  seat  of 
pain,  191 ;  trophic  disturbances,  193 ;  course  of 
the  disease,  194  ;  dlaonosis,  191 ,  proanosli,  195  ; 
treatment,  190;  exercise  of  the  joint  in  treat- 
ment, 197. 

Assafcetida  in  neuralgia,  8!). 

Atrophy  of  muscular  fibres  in  spasms,  290. 

Atri-pliy  of  tlic  Nerves,  591;  bibUographi/, 
591 ;  secondary  atrophy,  592 ;  etioloi/i/,  593 ; 
symptomatoloyy,  595 ;  proynusis,  590;  treat- 
ment, £96. 

Atropine  in  neuralgia,  84 ;  in  neuralgia  of  the  fifth 
ner^'e,  124 ;  in  neuralgia  of  the  corvico-brachial 
nerve,  151 ;  in  neuralgia  of  the  lumbo-abdominal 
nerve,  167  ;  in  neuralgia  of  the  sciatic  nerve,  181 ; 
in  spasm  of  the  muscles  of  mastication,  304 ;  in 
spasm  of  the  facial  muscles,  3 13 ;  in  tonic  spasm 
of  the  lids,  317 ;  in  clonic  spasm  of  the  dia- 
phragm, 339. 

Aurlcularis  magnus  nerve,  neuralgia  in,  129. 

Auriculo-temporal  nerve,  neuralgia  in,  114. 

Aviccnna,  18. 

d'Axthrey,  100,  164,  167,  186. 

BADEN-Baden,  baths  of,  in  neuralgia  of  the  sciatic 

nerve,  183. 
Baerensprung,  55,  E85. 
Barwinkel,  4  J7,  451,  491,  B46. 
Bahrdt,  55. 
Baierlaclier,  4:7,  502. 
Bamberger,  .336. 

Barffisthesiometcr  in  symptomatology  of  cutaneous 

antEsthesia,  213. 
Bardeleben,  98. 
Bartholow,  139. 
Baruch,  167. 
Barwell,  188. 
Basedow,  353. 
Bassereau,  152,  153,  154. 

Baths  in  neuralgia,  78,  92 ;  in  neuralgia  of  the  fifth 
nerve,  128  ;  in  neuralgia  of  the  sciatic  nerve,  183  ; 
in  neuralgia  of  the  joints,  196;  in  cutaneous 
anaesthesia,  230  ;  in  spasms,  299 ;  in  tetany,  377 ; 
in  paralysis,  463  ;  in  lead  paralysis,  558  ;  in  neu- 
ritis, 591. 

Bauer,  368. 

Bazire,  498,  512. 

Beard,  80,  81,  144,  202. 

Beau,  152,  578. 

Beitter,  360. 

Bell,  95,  235.  290,  318,  491. 


Belladonna  in  neuralgia,  85 ;  in  neuralgia  of  the  fifth 
nerve,  123,  124;  in  neuralgia  of  the  cervico-bra- 
chial  nerve,  151 ;  in  tonic  spasm  of  the  lids,  317. 

Belladonna  jilaster  in  neuralgia  of  the  mammary 
gland,  160. 

Benedict.  37,  41,  GO,  65,  68,  80,  115,  123,  1S5,  139,  144, 
182,  188,  296,  313,  337,  ;i89,  847,  367,  372,  400,  5C8, 
577,  585. 

Borard,  42,  2il. 

Berger,  48, 188,  189,  191,  192,  193,  3C2,  203,  530,  531. 

Borgson,  144. 

Bernard,  235,  239,  UK 

Bernhardt,. 235,  397,  540,  550,  584,  ESS. 

Betz,  167,  179. 

Biceps,  paralysis  of,  543. 

Biermer,  336,  842. 

Bilh-oth,  410. 

Binz,  217,  252. 

Bischoff,  598. 

Bismuth  in  neuralgia,  88. 

Bittner,  135. 

Bizzozero,  417. 

Blepharospasm  in  spasms  of  the  facial  muscles,  815. 
Boddaert,  192 
Bosseau,  160,  lb5,  167. 
Bouvin,  308. 

Bracliiiilis  anticus,  paralysis  of,  543. 
Brann,  171,  175. 

Brenner,  425,  427,  431,  438,  502,  545,  553. 
Bretschneider,  144,  152,  160. 
Brodie,  106,177,  188,  193,  196. 

Bromide  of  potassium  in  neuralgia,  89  ;  in  spasms, 
298  ;  in  tetany,  377  ;  Brown-S6quard,  399,  447. 
Bruch,  412,  416. 
Brucia  in  paralysis,  467. 
Buhl,  397. 

Busoh,  2:39,  250,  299,  325, 331,  334,  558,  558. 
Biittner,  219. 

Campbell,  328. 

Cannabis  indica  in  spasm  of  the  muscles  of  mastica- 
tion, 304  ;  in  clonic  spasm  of  the  diaphragm,  339. 
Carcassonne,  339. 
Cnrnochan,  103. 
Castoreum  in  neuralgia  89. 

Ccplialalgia,  135  ;  symptomaiology.  136  ;  a 
symptom  in  disease  of  the  brain,  137 ;  a  spni)toni 
in  hysteria,  141  ;  seat  of  pain,  138 ;  diu-ation  of 
pain,  138  ;  oncemia  a  cause.  139 ;  active  hypera^ 
mia,  140  ;  toxic  headache,  140  ;  rheumatic  head- 
ache, 141;  RjTnpathotic  headache,  141  ;  nourastlie- 
nic  headache,  141  ;  aiagiiosln,  142  ;  treatment, 
143. 

Cerate  of  cantharides  in  neuralgia,  91. 
Cervical  aurt  dorsal  nerves,  paralysis  of 
muscles  supplied  l»y,  526  ;  bibUograpIiy, 
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620  ;  claislflcatton,  52G  :  pcetornlis  major  and  mi- 
nor, paralysis  of,  52S  ;  rliomboiileus  miil  levator 
aiigull  scapulm,  paralysis  of,  5'JS  ;  internal  and 
external  rotators  of  the  arm,  paralysis  of,  52!) ; 
serratus  antious  major,  paralysis  of,  530  ;  etiolo- 
gy, 530  ;  stjminomatolou'j,  5^1  ;  course,  5M  ;  dl- 
agiiouls,  5'U  ;  prounoiin,  53-1  ;  paralysis  of  the 
dorsal  mnsclcs,  534  ;  paralysis  of  the  extensors  of 
the  lumbar  region,  535  ;  muscles  of  nock,  paraly- 

is  of,  530 ;  abdominal  muscles,  paralysis  of,  53() ; 

ymptomatology,  537;  prognosia,  537  ;  treatment, 
7. 

Cervical  and  dorsal  nerves,  spasm  of  muscles  supplied 
by,  328. 

Cervical  sympathetic,  sensibility  of,  in  neuralgia,  59. 
Ci'fvico-hracliial  nerves,  iiciiriilgia  of, 

l-l-l ;  general  characters  of  the  disease,  145 ;  seat 
of  pain,  I'lS;  etiology,  140;  exposure  to  cold  a 
cause,  147;  over-exertion  of  the  arm  a  cause, 
47 ;  symptomatology,  147 ;  course,  duration  and 
termiiwlion,  149 ;  diagnosis,  150 ;  treatment, 
150. 

Ccrvico-occipital  nerves,  neuralgia  of, 

129 ;  etiology,  129 ;  exposure  to  cold  a  cause,  130  ; 
disease  of  the  upper  cervical  vertebrie  a  cause, 
130 ;  symptomatology,  130 ;  diagnosis,  132 ;  prog- 
nosis, 1S3"  treatment,  133. 
Cerntti,  201. 

Chamomile  in  neuralgia  of  the  fifth  non'e,  125. 

Chapman,  1-14. 

Chaponniere,  101. 

Charcot,  55,  5(),  409,  410,  411,  423. 

Chaussier,  152,  18G. 

Chloral  in  neuralgia,  77. 

Chloride  of  barium  in  neuralgia,  88. 

Chloride  of  gold  in  neuralgia,  88. 

Chloroform  in  neuralgia,  SO,  91 ;  in  neuralgia  of  the 
sci.itic  nerve,  181 ;  in  spasm  of  the  facial  muscle.s, 
313 ;  in  tonic  spasm  of  the  diaphragm,  336 ;  in 
clonic  spasm  of  the  diaphragm,  339 ;  in  tetany, 
370. 

Chronic  neuritis,  580. 
Ciniselli,  182,  358. 
Clavus,  188. 
Clemens,  307. 

Clonic  spasm  of  the  lids,  318. 

Clonic  spasm  of  the  muscles  supplied  by  the  acces- 

sorius,  820. 
Clonic  spasm  of  Lho  diaphragm,  .336. 
Coccygeal  nerves,  neuralgia  of,  187. 
Coccygodynia,  18 
Cod-liver  oil  in  neuralgia,  77. 
Cohn,  242. 
Cohnheim.  50. 

Colchlcnm  In  neuralgia  of  the  fifth  nerve,  120. 
Cold  bandages  to  the  extremities  in  tetany,  377. 


Cold  in  treatment  of  neuralgia,  90 ;  in  treatment  of 
neuralgia  of  the  fifth  nerve,  120 ;  in  treatment  of 
cephalalgia,  143. 

Cold-water  treatment  in  neuralgia  of  the  sciatic 
nerve,  1S3. 

Compression  of  the  nerves  in  treatment  of  neuralgia, 
93. 

Constant,  307. 

Contractures,  .377;  bibliography,  ST^ ;  definition, 
378 ;  secondary  origin  of  contractures,  378  ;  myo- 
jiathic  contractures,  378;  neuropathic  contrac- 
tures, 37S;  mode  of  origin,  379;  peripheral 
stimuli  a  mode  of  origin,  381 ;  centric  irritations 
a  mode  of  origin,  3S1 ;  contracture  in  diseases  of 
the  spinal  cord,  383 ;  treatment,  384. 

Convulsion  in  general,  274. 

Convulsive  tic,  304. 

Cooper,  A.,  152,  15S,  100,  104,  186. 

Copper  poisoning,  neuralgia  in,  31. 

Coraco-brachialis,  paralysis  of,  543. 

Cornil,  412. 

Corrosive  sublimate  in  neuralgia,  88. 
Corvisart,  367. 
Cotard,  55. 
Cotugno,  107,  179. 

Counter-irritants  in  cervico-occipital  neuralgia,  133; 

in  intercostal  neuralgia,  157. 
Craig,  492. 

Cramps,  ZdZ  ;  cUflniHon,  ;  etiology, ZM:  chol- 
era a  causie,  365 ;  reflex  irritation,  £65 ;  prog- 
nosis, 366 ;  treatment,  366, 

Croton  oil  in  neuralgia,  92. 

Crural  nerve,  neuralgia  of,  108. 

Crural  nerve,  paraly.sis  of,  504. 

Cruveilhier,  338. 

Cutaneous  anajsthesia,  198. 

Cutaneus  fomoris  lateralis,  neuralgia  of,  165. 

Cyon,  438. 

Dahl,  331. 
Dance.  367. 
Danet,  .337. 
Daniolssen,  55. 
Dardel,  168,  186. 
Debrou,  280,  311. 

Deep  muscles  of  the  neck,  spasm  of,  329. 
Delevi61euse,  314. 
Delivery  paralysis,  562. 

Deltoid  muscle,  paralysis  of,  541 ;  spasm  of,  .330. 
Derivatives  in  cephalalgia,  143 ;  in  neuralgia,  90 ;  in 

neur.algia  of  the  fifth  nerve,  125  ;  in  spasms,  298 ; 

in  spasm  of  the  facial  muscles,  312 ;  in  clonic 

spasm  of  the  muscles  supplied  by  the  acoesaoriu:?, 

321. 

Dingnnsis.    See  difforont  diseases. 

Diaphoretics  in  neurolgia,  74 ;  in  neuralgia  of  the 
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fifth  nerve,  120 ;  in  spnsm  of  the  facial  muscles,  I 
812 ;  in  spasm  of  the  muscles  of  mastication,  304. 

Diapliragm,  neuralgia  of,  1*3 ;  paralysis  of,  539, 

Dickinson,  595. 

DicfTenbach,  314.  359. 

Diet  in  neuralgia,  76 ;  In  spasms,  294. 

Digitalis  in  cephalalgia,  144. 

Diphtheritic  paralysis,  diagnosis  of,  450 

Diphtheritia  a  cause  of  paralysis  of  the  muscles  of  the 
eye,  471. 

Diplegia  facialis,  505. 

Diseases  of  adjoining  organs  a  cause  of  neuralgia  of 

the  iiith  nerve,  102. 
Dolores  osteocopi,  how  distinguished  from  neuralgia, 

64. 

Dorsal  muscles,  paralysis  of,  534. 
Dostels,  ZG-l,  3&3. 
Dubois,  256. 

Duchenne,  80,  235,  236,  262,  268,  326,  329,  331,  3-34, 
335,  301,  385,  459,  508,  539,  539,  54J,  552,  555,  556, 
559,  561,  562,  503,  569. 

Dum^nil,  577,  587. 

Dumontpallier,  339. 

Duplay,  493, 

Dura  mater  in  symptomatology  of  cephalalgia,  139. 
Dyscrasia  in  etiology  of  the  fifth  nerve,  101 ;  in  that 

of  neuralgia,  31. 
Ebstein,  397. 
Eichhorst,  416, 547. 
Eisenmann,  121,  136,  186,  367. 

Electrical  behavior  of  muscles  and  nerves  in  facial 
paralysis,  502. 

Electricity  in  atrophy  of  the  nerves,  596 ;  in  cepha- 
lalgia, 113;  in  clonic  spasm  of  the  diaphragm, 
339  ;  in  clonic  spasm  of  tlie  muscles  supplied  by 
the  accessorius,  .324  ;  in  contractures,  384 ;  in 
cutaneous  anaesthesia,  230  ;  in  facial  paralysis, 
517 ;  in  lead  paralysis,  558  ;  in  neuralgia,  79 ;  in 
neuralgia  of  the  cervico-brachial  nerve,  1 50 ;  in 
neuralgia  of  the  fifth  nerve,  121 ;  in  neuralgia  of 
the  intercostal  nerves,  157 ;  in  neuralgia  of  the 
mammary  glands,  160  ;  in  neuralgia  of  the  sciatic 
nerve,  181 ;  in  paralysis,  455 ;  in  paralyses  of  the 
muscles  of  the  eye,  484  ;  in  spasms,  295 ;  in 
spasm  of  the  facial  muscles.  313 ;  in  spasm  of 
the  muscles  of  mastication,  304 ;  in  tetany,  376 ; 
in  tonic  spasm  of  the  muscles  supplied  by  the  ac- 
cessorius,  327  ;  in  writers'  cramp  and  allied  af- 
fections, .157. 

Embrocations  in  intercostal  neuralgia,  157. 

Epileptiform  neuralgia  of  the  lifth  nerve,  116. 

Erdmann,  427. 

Ergot  of  rye  in  cephalalgia,  144 ;  in  paralysis,  468. 
Erlenmeyer,  153. 
Erysipelas  in  neuralgia,  54. 
Erythema  in  neuralgia,  54. 


Esmarch,  55,  177, 188, 189,  190. 193, 196, 197,  453. 

Ether  in  neuralgia  of  the  sciatic  nerve,  181 ;  in  tet- 
any, .376. 

Ether  spray  in  neuralgia,  90. 

Etiology.    See  different  diseases. 

Eulenburg,  24,  2.5,  37,  44,  60, 83,  88,  99,  IIC,  117, 1S5, 
140, 144,  151,  152,  160,  164.  lOT,  169,  175,  186,  204, 
213,  298,  339,  352,  360,  427,  540. 

Exciting  cause  in  neuralgia,  27. 

External  remedies  in  paralj-sis,  468. 

Extirpation  of  neuromata,  608. 

Eye,  paralysis  of  muscles  of,  469;  btbli- 
uuraplaj,  469 ;  eliologu-  470  ;  catchhig  cold  a 
cause,  470 ;  wounds  or  blows  a  cause  of,  470 ; 
diseases  of  the  brain  a  cause,  471 ;  symptonia- 
to  ogy,  471 . 

Paralysis  of  the  oculo-motorius,  476 ;  of  the  levator 
palpebrae  superioris,  477 ;  of  the  rectus  snperior, 
477 ;  of  the  rectus  intornus,  478 ;  of  the  rectus 
inferior,  478  ;  of  the  obliquus  inferior,  479 ;  of  the 
sphincter  iridis,  479  ;  of  the  musculus  accommo- 
datorius,  480 ;  of  the  trochlearis  nerve,  480 ;  of 
the  nervus  nbducens,  481. 

Facial  muscles,  spasm  of,  804;  bibUogra- 
pky,  ."04 ;  diffused  spasm  of  the  facial  muscles, 
306 ;  paroxysms  in  facial  spasms,  .306 ;  convnlsivo 
tic  different  fi-om  tic  douloureux,  307;  s>imptoma- 
tology,  308 ;  vaso-motor  and  trophic  phenomena 
in  syraptomatolog}',  308 ;  pressure  points,  .SOS ; 
tonic  spasm  of  the  facial  muscles,  309 ;  trismus  in 
tonic  spasm  of  the  facial  muscles,  309 ;  etiology, 
310;  predisposition  in  etiology,  310;  catching  cold 
a  cause,  310 ;  caused  by  reflex  irritation,  310 : 
in-itation  of  the  facial  in  its  central  course,  310 ; 
psychical  conditions  a  cause,  .311 ;  facial  spasm 
occurring  as  a  secondary  sj-mptom,  311 ;  course, 
duration,  termination,  311;  diagnosis,  312; 
prognosis,  312;  treatment,  312. 

Isolated  facial  muscles,  spasm  of,  314;  tonic 
spasm  of  the  lids  a  form  of,  314 ;  pressure 
points,  location  of  in  tonic  spasm  of  the  lids,  314 ; 
etiology.  316 ;  treatment,  317 ;  clonic  sjxtsm  of 
the  lids  a  form  o/,  318;  etiology,  ZXS;  treatment, 
319. 

Facial  paralysis,  489;  bibliography,  489;  eti- 
ology, 491 ;  symptomatology.  494 ;  bilateral  facial 
paralysis,  505 ;  course  and  terminations  of  facial 
paralysis,  507 ;  diagnosin,  510  ;  true  seat  of  cause 
in  diagnosis,  511 ;  prognosis,  514 ;  treatment, 
516. 

Falot,  133. 

Faradisation  in  clonic  spasm  of  the  muscles  supplied 
by  the  accessorius,  324 ;  in  clonic  spasm  of  the 
diaijhragm,  339;  in  cutaneous  anajsthesia,  230; 
in  facial  paralysis,  518 ;  in  neuralgia,  80 ;  in  neu- 
ralgia of  the  cervico-brachial  nerve,  150  ;  in  neu- 
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rnlgia  ot  the  cocoygoiU  norves,  188 ;  in  neuralgia 
of  tlie  fifth  nerve,  121 ;  in  neuralgia  of  the  sciatic 
nerve,  181 ;  in  neuroses  of  the  gustatory  nerves, 
253 ;  In  neuroses  of  the  olfactory  nerves,  205 ;  in 
paralysis,  459 ;  in  paralyses  of  the  muscles  of  the 
eye,  4S5 ;  in  spasm  of  tlio  muscles  of  mastication, 
304 ;  in  tonic  tpaaui  of  the  iliaphragin,  830 ;  in 
touio  spasm  of  the  nuiacles  supplied  by  the  acoes- 
sorius,  337;  in  writers'  cramp  and  allied  affec- 
tions, 357. 

Feinborg,  4U0,  588. 

Femoral  neuralgia,  104. 

Ferbcr,  344. 

Ferreol-Heulllet,  598. 

Ferrier,  139,  391. 

Fibromata,  GOO. 

Fieber,  263. 

Fiftli  nerve,  iicnralgia  of,  100;  etiology, 
100;  catching  cold  a  cause,  103;  disease  of  ad- 
joining organs,  103 ;  aneurismal  dilatation  of  the 
internal  carotid  artery  in  etiology,  103 ;  diseases 
of  brain  in  etiology,  103 ;  irritations  of  peripheral 
nerves,  104 ;  excessive  psychical  activity,  104 ; 
eymptomaloloau,  105;  prodromata,  105;  par- 
oxysm of  pain,  105 ;  point  apophysaire,  107 ;  con- 
comitant sensory  phenomena,  107;  disturbances 
of  organs  ot  special  sense,  108;  concomitant 
motor  phenomena,  108 ;  vaso-motor  disturbances, 
109;  secretory  disturbances,  109;  augmented 
lachrymal  secretion,  109;  trophic  disturbances, 
110 ;  herpes  zoster  in  symptomatology,  111 ; 
psychical  disorders  In  symptomatology,  111 ;  dis- 
turbances ot  health.  111 ;  varieties  of  neuralgia 
of  the  face  in  symptomatology,  112;  fifth  nerve, 
neuralgia  in  first  division,  113;  ncm'algia  in 
second  division,  113 ;  neuralgia  in  tliird  division, 
114 ;  prognosis,  117  ;  duration  of  disease,  117 ; 
termination,  118;  dingno^is,  118;  cause  of  dis- 
ease, 119 ;  treatment,  120  ;  large  doses  of  opium, 
124;  indications  for  operative  interference, 
127. 

Filiform  douche  in  neuralgia,  92. 
Fioravante,  107. 
Fischer,  400. 
Fletcher,  261. 
Flies,  175. 

Flj-ing  blisters  In  neuralgia  of  the  sciatic  nerve,  179. 

Fothergill,  J.,  99. 

Fournicr,  31,  141,  211,  222,  397. 

Fracture  of  humerus,  paralysis  a  result,  500. 

von  Franqup,  260. 

Friedberg,  121. 

Friedreich,  56,  57,  182,  341,  422,  685,  587,  595. 
Fritsch.  2(!-l,  280,  .388,  891. 
Fritz,  355. 

Ftommhold,  122,  290,  313. 


Froriep,  587. 
Fuller,  107. 

Galen,  18. 
Oiurtner,  98. 

Galvanic  current  in  atrophy  of  the  nerves,  597 ;  in 
chronic  neuritis,  590  ;  in  clonic  spasm  of  the  dia- 
phragm, 339;  in  clonic  spasm  of  the  muscles 
supplied  by  the  acoossorius,  334 ;  in  cutaneous 
anaisthcsia,  330  ;  in  facial  paralysis,  518  ;  in  neu- 
ralgia, 79;  in  neuralgia  of  the  cervico-brachial 
nerve,  150 ;  in  neuralgia  of  the  fifth  nerve,  122 ; 
in  neuralgia  ot  the  intercostal  nerves,  157;  in 
neuralgia  of  the  lumbo-abdominal  nerves,  167 ;  in 
neuralgia  of  the  sciatic  nerve,  Ifcl ;  in  neuroses  of 
the  gustatory  nerves,  253;  in  neuroses  of  the 
olfactory  nerves,  262 ;  in  paralysis,  460  ;  in  paral- 
yses of  the  muscles  of  the  eye,  487 ;  in  spasms, 
205  ;  in  spasm  of  the  muscles  of  mastication,  304  ; 
in  tonic  spasm  of  the  diaphi-agm,  336 ;  in  tonic 
spasm  of  the  lids,  317 ;  in  writers'  cramp  and 
allied  affections,  357. 

Gasserian  ganglion,  affections  of,  in  etiology  of  fifth 
nerve,  103. 

Gastein,  baths  of,  in  neuralgia,  93 ;  in  neuralgia  of 
the  sciatic  nerve,  183 ;  in  neiu'itis,  591 ;  in  paral- 
ysis, 463. 

Glosso-pharyngeal  nerve,  anaesthesia  of,  249. 
Glutseal  nerves,  paralysis  of  the  muscles  suijplied  by, 

566. 
Goldstein,  280. 
Golgi,  417. 
Goltz,  213. 
Gorabault,  546,  547. 

von  Graefe,  239,  250,  292,  300,  314,  315,  316,  317,  318, 

471,  482. 
Grave?,  174,  260. 
Griesinger,  23,  30. 
Grisolle,  376. 
Grogan,  53. 
Gross,  95,  114. 
Grilncwaldt,  427. 
Griinhagon,  4-30. 
Gubler,  550. 
Gilnsberg,  598. 

Gustatory  nerves,  neuroses  of,  238;  bibli- 
ography, 238;  historj/,  239;  nerves  supplying  the 
sense  of  taste  to  tongue,  2.39 ;  pathological  condi- 
tions, 241 ;  etiologi/,  241 ;  aniusthesia  ot  the  tri- 
geminus a  cause,  241 ;  paralysis  of  the  facial  a 
cause,  242 ;  regions  of  tongue  having  the  most 
exquisite  gustatory  sensibility,  245  ;  testing  bitter 
tastes  tor  neuroses  of,  246;  galvanic  method  ot 
testing  the  sense  ot  taste,  240 ;  hypcriusthcsia 
gustatoria,  247 ;  parcesthesia  gustntoria,  247 ; 
nuaisthcsia  gustatoria,  248 ;  anaistliesia  of  the 
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glosso-pharyngcal  nerve,  2-1!);  chorda  tympani 
nerve,  Injuries  of,  a  cause,  250 ;  paralysis  of  the 
facial  uerve,  a  cause,  25U  ;  diagnosis,  252 ;  prog- 
nosis, 253 ;  ireatmenl,  253. 
Oruttman,  217,  225,  241,  252. 

Hadden,  377. 
<HaII6,  427. 

Hasse,  44,  99,  185, 144,  152, 159,  167, 186,  350,  365. 
Haupt,  354. 
Headache,  185. 

Heat,  in  the  treatment  of  neuralgia  of  the  sciatic 

nerve,  183. 
Hocker,  99. 
Heidenhain,  458. 
HeUer,  598. 
Hemiorania,  136. 

Hemiplegia,  in  pathology  of  paralysis,  402. 
Henle,  134,  145,  154, 161,  393,  528,  530. 
Hereditary  predisposition  to  neuralgia,  23. 
Hermann,  284. 

Hernia  in  etiology  of  neuralgia,  29;  in  etiology  of 
neuralgia  of  the  lumbo-abdominal  nerves,  162. 

Herpes  zoster  in  neuralgia,  64;  in  neuralgia  of  the 
intercostal  nerves,  156. 

Hertz,  412,  414,  415,  416. 

Herzenstein,  110. 

Hesselbach,  593. 

Heubel,  546. 

Hiccough,  336. 

Hippcll,  219,  225. 

Hippocrates,  18. 

Hirsch,  188. 

Hirschberg,  225,  241. 

Hitzig,  139,  264,  265,  271,  280,  281,  292,  293,  307,  311, 
382,  .-,83,  388,  391,  403,  434,  493,  499,  508,  546,  552, 
Hjelt,  412,  416. 
Hofmann,  248. 

Homburg,  waters  of,  in  neuralgia  of  the  sciatic  nerve, 

178. 
Hoppe,  315. 
Homer,  55. 

Hot-air  baths  In  neuralgia,  93. 
Hot  sand-bags  in  cephalalgia,  144. 
Hubert-Valleroux,  354. 
Hunter,  4G7. 

Hutchinson,  55.  260,  410. 

Hydrate  of  chloral  in  neuralgia,  86. 

Hyoscyamus  in  neuralgia,  85 ;  in  neiu-algia  of  the 
fifth  nerve,  123, 124. 

Hyperoesthesia  in  neuralgia,  60 ;  in  neuralgia  of  the 
cervico-brachial  nerve,  149;  in  neuralgia  of  the 
cervico-occipital  nerve,  131 ;  in  neuralgia  of  the 
intercostal  nerves,  155 ;  in  neuralgia  of  the  lum- 
bo-abdominal nerves,  165 ;  in  neuralgia  of  the 
sciatic  nerve,  174. 


Hypertosthesia  of  the  gustatory  nerves,  347;  of  the 

olfactory  nerves,  255. 
Hypertrophy  of  the  peripheral  nerves,  598. 
Hypertrophy  and  neoplastic  formations  in  the  nerves, 

5!)7. 

Hypodermic  injections  of  morphine  in  clonic  spasm 
of  the  diaphragm,  339 ;  in  neuralgia  of  the  fifth 
nerve,  123 ;  in  neuralgia  of  the  pudendo-hoemor- 
rhoidalis,  187  ;  in  neuralgia  of  the  sciatic  nerve, 
180 ;  in  spasm  of  the  facial  muscles,  313 ;  in 
spasm  of  the  muscles  of  mastication,  304 ;  in  tonic 
spasm  of  the  diaphragm,  836 ;  in  tonic  spasm  of 
the  lids,  317 ;  iia  tetany,  376. 

Hypoglossal  nerve,  spasm  of  the  muscles  supplied  by, 
319. 

Hysterical  ansestheRia  of  the  cutaneous  nerves,  222. 
Hysterical  affections  of  the  joints,  188. 

lOE  in  neuralgia,  90. 

IndifEerent  thermal  baths  in  neuralgia,  92. 

Inframaxillary  nerve,  neuralgia  of,  114. 

Infraorbital  nerve,  neuralgia  of,  113. 

Intercostal  jicrves,  neuralgia  of,  152 : 
general  characters,  152;  etiology,  153;  age  and 
sex,  153 ;  catching  cold  a  cause,  153 ;  disease  of 
some  adjoining  organ  a  cause,  153 ;  aortic  aneur- 
isms a  cause,  154 ;  diseases  of  the  spinal  cord  a 
cause,  154 ;  syniiAomatology,  154 ;  seat  of  pain, 
154 ;  diagnosis,  156 ;  prognosis,  157 ;  treatment. 
157. 

Internal  and  external  rotators  of  the  arm,  paralysis 

of,  629. 
Inzani,  239,  240,  250. 

Iodide  of  potassium  in  neuralgia,  74,  76  ;  in  neiu-algia 
of  the  fifth  nerve,  125 ;  in  neuralgia  of  the  sciatic 
nerve,  179,  183 ;  in  lead  pai'alysis,  558 ;  in  spasms, 
298 ;  in  spasm  of  the  muscles  of  mastication,  304. 

Iodine  in  neuralgia,  91. 

Iron  in  neuralgia,  75,  88 ;  in  neuralgia  of  the  joints, 
196. 

Irritants  in  spasm  of  the  muscles  of  mastioation,  304. 
Isnard,  87. 

Jaccoud,  309,  595. 
Jackson,  256,  261. 
Jacubowitch,  248. 
Jelly,  410. 
Jobert,  167,  ISO. 
Joints,  neuralgia  in,  188. 

Kahmin,  464. 

King,  Wilkinson,  185. 

Kissingen,  waters  of  in  neuralgia  of  the  sciatic  nerve. 

178. 
Klein,  338,  339. 
Kocher,  225,  241. 
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Konig,  309. 

Kussinuul,  863,  363,  371,  372,  374. 

Langenbeck,  350. 
Lagrelette,  167. 
DeLambiille,  361. 
Lancoreaux,  C46,  547. 
Landois,  2S4. 
Landouzy,  49^,  499. 
Landry,  235. 

Latissimus  dorsi,  paralysi's  of,  528. 
Lniimouier,  59S. 

Laundresses,  cutaneous  antesthesia  of,  221. 
Laverau,  1U3. 

Lead  paralysis,  diagnosis  of,  450. 

Lead  poisoning,  cephalalgia  in,  140  ;  corvico-brachial, 
neuralgia  in,  147 ;  paralysis  of  musculo-spiral 
nerve  in,  540 ;  neuralgia  in,  31 ;  paralysia  in, 

m. 

Leared,  494.  • 

Leber,  470,  592,  594,  595. 

Lebert,  135. 

Lecointe,  125. 

Lender,  44, 

Lent,  412. 

Lcntin,  167. 

Lepra  nervorum,  602. 

Leube,  302. 

Lcuk,  baths  of,  in  neuralgia,  93  ;  In  paralysis,  463. 
Levator  anguli  soapulte,  paralysis  of,  528  ;  spasm  of, 
330. 

Levator  palpebrte  superioris,  paralysis  of,  477. 

Levier,  410. 

Lcwis.son,  50,  400,  401. 

Leyden,  139,  214,  235,  400,  587,  588,  590. 

Licgey.  100,  107,  180. 

Liingnal  paralysis,  523;  hlUioaraphy,  523; 
etiolngy,  523  ;  symptonialn'ogy,  524 ;  diagnosis, 
52.5 ;  prognosis,  525 ;  treatment,  525. 

Lingualis  nerve,  nonralgia  in,  114. 

Lingnal  spasm,  319. 

Local  depletion,  in  neuralgia,   of  cervioo-oooipital 

nerve,  1.3.3. 
Lockemann,  250. 
Loder,  261. 
Lombard,  144. 
Lotzbeck.  250. 
Lotze,  2;i5. 

Lourdes,  waters  of,  in  neuralgia  of  the  joints,  190. 
tio-wcr  extremities,  Rpasm    of  muscles 

of,  3.59;  bibUoaraphi/,  359;  general  history,  .T)!) ; 
particular  muscloa  afCcctod,  860 ;  ellolony,  300  ; 
treatment,  303. 
Lucre,  48,8,  499. 

Lumbar  and  sacral  nerves,  paralysis  of  muscles  sup- 
plleil  by,  508. 


IiUm1>o-n1)(1omInnl   nerves,  neuralgia 

of,  KiU ;  genurnl  characters  oC  the  disease,  161  ; 
etiology,  102 ;  symptomatoMgy,  103 ;  scat  of 
pain,  103 ;  vomiting,  164  ;  nervus  outaneus  femo- 
ris  lateralis  in  symptomatology,  164 ;  nervus  cru- 
ralis,  165  ;  course  and  duration,  106 ',  prognosis, 
166;  diagnosis,  106;  treatment,  167. 
Lussana,  14 1,  140,  151,  239,  240,  242,  245,  250. 

Magendie,  219. 
Mugnus,  506. 
JIaingault,  256. 

Malarial  infection,  in  etiology  of  intercostal  neural- 
gia, 154 ;  in  etiology  of  neuralgia  of  fifth  nerve, 
102. 

Mammary  gland,  neuralgia  in,  158. 
Mantegazza,  58,  380,  409,  417. 

Marieubad,  waters  of,  in  neuralgia  of  the  sciatic  nerve, 
178. 

Martinet,  167,  183. 
Masius,  99. 

Mastication,  paralysis  of  muscles  of, 

487  ;  hihlingraphy,  487  ;  symptomatology,  487 ; 
diagnosis,  489  ;  prognosis,  489  ;  treatment, 
489. 

Mastication,  spasm  of  muscles  of,  801 ; 

bibliography,  301;  symj^lomalology,  r301 ;  etiology, 
302 ;  catching  cold  a  cause,  302  ;  diagnosis,  303  ; 
prognosis,  303  ;  treatment,  303. 

Mastodynia,  158. 

Maurice,  32. 

McCrea,  55. 

Median  nerve,  paralysis  in  the  region  of  distribution 
of,  554. 

Mineral  springs  in  treatment  of  neuralgia,  75. 
M6glin,  99. 
Meissner,  219,  220. 

Mercurial  preparations  in  neuralgia,  76. 
Mercui-y  poisoning,  neiu'algia  in,  31. 
Mettauer,  141. 

Meyer,  M.,  80, 121,  242,  331,  354,  -357,  427,  608, 584,  590, 
von  Meyer,  241. 
Mezereon  in  neuralgia,  92, 
Michel,  325. 

Mitchell,  Weir,  40,  50,  07,  147,  151,  168,  187,  2.35,  297. 

319,  .331,  361,  393,  409,  411,  4.39,  444,  468,  582,  587. 
MoUiere.  2(')1. 

Morphine  in  neuralgia,  82;  in  neuralgia  of  the  corvico- 
brachial  nerve,  151 ;  in  neuralgia  of  the  oervico- 
occipital  nerve,  133 ;  in  neuralgia  of  the  fifth 
nerve,  123 ;  in  neuralgia  of  the  mtcrcostal  nerves, 
157  ;  in  neuralgia  of  the  sciatic  nerve,  181. 

Mosler,  203,  844,  .345. 

Motor  difturbanoes  in  neuralgia,  49 ;  in  neuralgia  of 
the  lumbo-ahdominal  nerves,  105  ;  in  neuralgia  o£ 
the  sciatic  nerve,  174 ;  in  spasms,  288. 
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Motor  nerves,  neuroses  of,  202;  anatomical 
and  phyaiological  relations,  2(>3 ;  voluntary  move- 
ments of  the  motor  nerves,  2(55 ;  automatic  move- 
ments, 205 ;  rollex  movements,  206  ;  combination 
and  co-ordination  of  movements,  200  ;  hyperkine- 
sis  in  distm-bances  of  motility,  207;  akinesis  in 
disturbances  of  motility,  207 ;  diagiiosln,  207 ; 
mode  of  examining  motility  and  motor  apparatus, 
207 ;  testing  by  passive  movements,  270  ;  testing 
reflex  movements,  270  ;  electrical  and  mechanical 
stimuli  for  investigation  of  the  motor  nerves,  270  ; 
faradio  and  galvanic  currents  in  investigation, 
272. 

Motor  i)henomena  in  cutaneous  anassthesia,  217 ;  in 
neuralgia,  4!) ;  in  neuralgia  of  the  intercostal 
nerves,  155 ;  in  neuralgia  of  the  joints,  192. 

Moxon,  303,  508. 

Mucous  membranes,  affections  of,  in  neuralgia,  53. 

Mueller,  351. 

Murdoch,  307. 

Murphy,  Patriclc  J.,  135. 

Muscles  of  the  arms,  spasms  of,  331. 

Muscles  supplied  by  the  hypoglossal  nerve,  paralysis 

of,  523. 
Muscular  anoesthcsia,  232. 

DTusculo-spiralis,      paralysis     of,  544; 

ellologv,    544 ;    lead  poisoning  a  cause,   540 ; 

symptomatolony,  548 ;  diagnosis,  551 ;  course  ami 

prognosis,  553 ;  treatment,  658. 
Musculus  acoommodatorius,  paralysis  of,  480 . 
Myopathic  contractures,  treatment  of,  385. 
Myxomata,  001. 

Narcotics  in  cephalalgia,  143 ;  in  clonic  spasm  of 
the  diaphragm,  83!) ;  in  clonic  spasm  of  the 
muscles  supplied  by  the  accessorius,  324 ;  in  neu- 
ralgia, 81 ;  in  neuralgia  of  the  cervico-brachial 
nerve,  151 ;  In  neuralgia  of  the  fifch  nerve,  123 ; 
in  neuralgia  of  the  pudendo-haimorrhoitlalis 
nerve,  187  ;  in  neuralgia  of  the  sciatic  nerve,  180  ; 
in  spasms,  297 ;  in  spasm  of  the  facial  muscles, 
313  ;  in  spasm  of  the  muscles  of  mastication,  304  ; 
in  tetan}-,  370. 

Narcotic  ointments  and  embrocations  in  neuralgia,  85. 

Narcotic  plasters  in  neuralgia,  85. 

Natanson,  278,  283. 

Nauheim,  baths  of  in  paralysis,  463. 

Nannyn,  89. 

Neck,  paralysis  of  muscles  of,  536. 
N61aton,  95. 

Nervines  in  clonic  spasm  of  the  muscles  supplied  by 
the  accessorius,  324 :  in  neuralgia,  78 ;  in  spasms, 
298 ;  in  spasm  of  the  facial  muscles,  313. 

Nervus  abducens,  p.iralysis  of,  481. 

Ncrvus  cruralis,  neuralgia  of,  105. 

Nervus  trochlearis,  paralysis  of,  480. 


Neuoort,  160. 

Neumann,  240, 242,  246,  250,  412,  413,  414, 416,  427, 438, 
5-17. 

Neuralgia,  18;  bibUograp/ii/,  IS ;  deOnition,  20 ; 
location  of  pain,  20  ;  general  health,  20 ;  limita- 
tion of  pain,  21  ;  paroxysms  of  pain,  21 ;  neural- 
gia regarded  as  a  symptom,  21 ;  neuralgia  differ^ 
ent  from  hypertesthcsia,  22 ;  etiology,  22  ;  predis- 
position to,  23 ;  psychoses,  23 ;  epilepsy  in, 
23 ;  chorea  in,  2-3 ;  hysteria  in,  23 ;  heredi- 
tary neuralgia,  23;  period  of  life,  34;  influ- 
ence of  sex  in,  25 ;  neuralgia  of  sciatic  nerve,  25 ; 
of  fifth  nerve,  25  ;  neuralgia  during  sexual  periods 
of  life,  25  ;  influence  of  puberty,  20 ;  neuralgia 
during  menstiniation,  20 ;  pregnancy,  influence 
of,  20  ;  puerperal  period  in,  20  ;  masturbation  a 
cause,  26 ;  neuralgia,  influence  of  education  in 
predisposition  to,  20  ;  disturbed  nutrition  caused 
by,  26 ;  anajmia  in,  20 ;  hydra;mia  in,  20 ;  chloro- 
sis in,  20  ;  cachexia  in,  26  ;  premature  senility  in 
etiology,  27 ;  senile  degeneration  of  tissues  in,  27 ; 
trophic  disturbances  in,  27 ;  exciting  causes,  27 ; 
injury  to  nerves  a  cause,  27 ;  neuromata  following 
amputation  a  cause,  28 ;  pressure  of  foreign  bodies 
a  cause,  28 ;  pathologlco-anatomical  changes 
in,  28 ;  degeneration  in  nerve  trunks  a  cause, 
28;  softening  in  nerve  trunks  a  cause,  28; 
disease  of  periosteum  a  cause,28 ;  duiease  of  bone 
a  cause,  28  ;  aneurism  a  cause,  29 ;  varicosities  a 
cause,  29 ;  venous  stasis  a  cause,  29 ;  hernia  a 
cause,  29  ;  pregnancy  a  cause,  29 ;  enlarged  liver 
a  cause,  29 ;  changes  in  kidneys  a  cause,  29 ; 
changes  in  ovaries  a  cause,  29;  fecal  accu- 
mulations a  cause,  29 ;  cold  a  cause,  29 ;  in- 
fluence of  seasons  upon,  29;  cold  and  moist 
weather,  influence  upon,  30  ;  neuralgia,  rheuma- 
tic, 30  ;  poisons  of  the  blood  in,  30  ;  malarial  in- 
fection in,  30  ;  malarial  regions,  effect  of  upon 
neuralgia,  30 ;  neuralgia,  malarial,  in  advanced 
age,  30  ;  supra-orbital  nerves  affected  by,  in  ty- 
phoid fever,  31 ;  occipital  nerves  affected  by,  in 
tyiohoid  fever,  31 ;  typhoid  fever,  flr.st  stage  of, 
affected  by,  31 ;  typhoid  fever,  sequelne  of,  affected 
by,  31 ;  dyscrasice,  causes  of,  31 ;  syphilis  a  cause, 
31 ;  neuralgia  of  supra-orbital  nerves  in  secondary 
syphilis,  31 ;  neuralgia  of  sciatic  ner\'es  in  second- 
ary syphilis,  31 ;  lead  poisoning  a  cause,  31  ;  cop- 
per poisoning  a  cause,  31 ;  mercury  poisoning  in, 
81 ;  alcohol  a  cause,  31 ;  tobacco  a  cause,  31  ;  dis- 
eases of  the  central  organs  of  the  nervous  system 
a  cause,  32  ;  hyperemia  a  cause.  32  ;  softening  of 
brain  and  spinal  cord  a  cause,  32 ;  tumors  a  cause, 
32 ;  irritations  of  peripheral  organs  a  cause,  32  ; 
neuralgia  of  fifth  nerve  due  to  injury  of  ulnar 
nerve,  32 ;  neuralgia  of  fiftlv  nerve  duo  to  injury 
of  occipital  nerve,  32  ;  overwork  of  eyes  a  cause, 
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32 ;  caries  of  tho  tooth  a  onuso,  32 ;  diseases  of  tho 
generative  organs  a  cause,  32  ;  diseasea  oE  the  in- 
testine a  cause,  Si  ;  sui)i)rossi!tl  cutaneous  secre- 
tion a  cause,  33  ;  pat/wtor/i/,  33  ;  anatomical 
changes  In,  34 ;  atropliy  of  nerves  in.  84 ;  degen- 
eration of  nerve  fibres  in,  34 ;  pathogeny  hi,  34  ; 
exciting  causes  of,  34 ;  wounds  in  patliology 
of,  34 ;  foreign  bodies  in  pathology  of,  34 ;  me- 
chanical compression  in  pathology  of,  34 ; 
symptomatology,  37 ;  generat  c/inracten  of 
the  disease,  37 ;  premonitory  symptoms,  37 ; 
condition  of  nerve  during  attaolc,  38 ;  painful 
spots,  3S ;  hypcrtesthesia  in,  3S ;  antesthesia  in, 
3S ;  vaso-motor  phenomena  38 ;  anomalies  of 
the  cutaneous  ciroulation,  38  ;  copious  lachryma- 
tion,  38 ;  profuse  salivation,  38 ;  temperature,  38 ; 
pulse,  38 ;  psychical  functions,  38 ;  duration  of 
attack  uf,  3!) ;  conditions  inducing  an  attack,  30 ; 
motor  distm-bances  in  old  cases  of  neuralgia,  SO  ; 
disorder  of  general  health  in  old  cases  of  neu- 
ralgia, 39 ;  anfemia  in  chronic  form,  40 ;  analj'sis 
of  the  several  symptoms,  40 ;  pain  a  subjective 
symptom,  40 ;  points  douloureux,  42 ;  pressure 
upon  painful  points  increases  the  intensity  of  the 
attack  of,  42;  "apophyaial  point,"  43;  patho- 
logical significance  of  painful  points,  44 ;  con- 
comitant sensory  symptoms,  45 ;  irradiation  of 
the  pain,  45  ;  concomitant  motor  phenomena,  40 ; 
reflex  motor  phenomena  of,  50  ;  vaso-motor  con- 
comitane  symptoms  in,  50  ;  concomitant  secretory 
phenomena,  52 ;  concomitant  trophic  phenomena, 
52 ;  concomitant  psychical  symptoms,  57  ;  electri- 
cal relations  of  sensory  nerves,  50 ;  terminations, 
01 ;  diagnosis,  02 ;  prognosis,  08  ;  treatment,  70  ; 
prophylaxis,  71 ;  chloral  combined  with  morphine, 
77 ;  cod-liver  oil,  77 ;  specific  remedial  measures 
in  treatment,  78 ;  electricity,  79 ;  methods  of  ap- 
plying faradic  electricity  in  treatment,  SO  ;  nar- 
cotics, 81 ;  anajsthetics,  81 ;  specific  remedies,  87  ; 
derlvathes,  90 ;  rubefacients,  91 ;  vesicants,  91 ; 
compression  of  nerves  in  treatment,  93 ;  surgical 
interference,  94  ;  neurectomy  only  called  for  in 
severe  cases,  97 ;  amputation  and  resection  in 
treatment,  07  ;  arrest  o£  arterial  supply,  by  opera- 
tion, 97. 

Neurectomy  in  neuralgia,  90 ;  in  neuralgia  of  the 
cervico-brachial  nerve,  151 ;  in  neuralgia  of  the 
fifth  nerve,  12(i. 

IVenritis,  570;  bibliography,  570;  etiology,  577; 
pathological  anatomy,  579 ;  symptomatology,  582 ; 
pain  a  symptom,  583 :  duration,  course,  and  ter- 
mination, 580 ;  diagnosis,  588 ;  prognosis,  589 ; 
treatment,  580. 

Neuromata,  diagnosis  of,  007;  direct  causes  of,  004; 
etiology  of,  003 ;  treatment  of,  608. 

Neuropathic  contractures,  treatment  of,  385. 


Neuropathic  and  myopathic  paralyses,  differential 
diagnosis  of,  443. 

Neuroses  of  the  gustatory  nerves,  S38  ;  of  tho  motor 
nerves,  202;  of  tho  olfactory  nerves,  253. 

Neurotomy  in  clonic  spasm  of  the  muscles  supplied 
by  the  accossorlus,  325  ;  in  neui-algia,  94 ;  in  neu- 
ralgia of  fifth  nerve,  120 ;  in  spasm  of  tho  facial 
muscles,  314  ;  in  tonic  spasm  of  the  lids,  317. 

Nioaiso,  550. 

Nicod,  152. 

Niomoyer,  87. 

Nitrate  of  silver  in  cephalalgia,  144 ;  in  neuralgia,  88, 
91,  02. 

Nitrite  of  amyl  in  cephalalgia,  144 ;  in  neuralgia,  80. 
Norman,  103. 

Nothnagcl,  30,  47,  48,  57,  108,  174,  202,  204,  213  281, 

283,  284,  301,  428. 
Notla,  53,  90,  108,  109,  104,  201,  202. 
Nussbuum,  05,  00,  97,  128,  184. 

Ob   QTjns  CAPITIS  inferior,  spasm  of,  329. 
Obliquus  inferior,  paralysis  of,  479. 
Obturatorius  nerve,  neuralgia  of,  100;  paralysis  of, 
505. 

Occipitalis  major  and  minor  nerves,  neuralgia  in, 
129. 

Ooulo-motorius,  paralysis  of,  470. 
Odier,  599. 
Ochl,  410. 

Ogle,  258.  259.  200,  201. 

Ointments  in  treatment  of  neuralgia  of  the  fifth 
nerve,  125. 

Olfactory  nerves,  neuroses  of,  2.53  ;  lib'.iog- 
raphy,  253 ;  history,  254 ;  hyperresthesia  olfac- 
toria,  255 ;  aneesthesia  olfactoria,  250 ;  etiology, 
259 ;  catarrh  of  the  nasal  mucous  membrane  a 
cause,  200 ;  loss  of  the  pigment  in  the  olfactory 
mucous  membrane  a  cause,  200 ;  inhibition  of 
conduction  in  the  olfactory  nerves  a  caiise,  2til ; 
falls  on  the  head  a  cause,  201 ;  congenital  anosmia, 
201 ;  embolism  a  cause,  201 ;  seat  of  the  disease, 
202  ;  prognosis,  202 ;  treatment,  202. 

Ophthalmia  neuroparalytica,  a  result  of  neuralgia,  55. 

Opium  with  quiniue  in  tetany,  376. 

Ophthalmic  nerve,  neuralgia  of,  112. 

Oppert,  261. 

Oppolzcr,  307,  335,  539. 

Orthopa;dic  surgery  in  paralysis  of  tho  lower  extremi- 
ties, 574. 

Orthopn;dic  treatment  in  tonic  spasm  of  the  muscles 

supplied  by  tho  accessorius,  327. 
Osiander,  492. 

PAQENSTECnEn,  130. 

Pain  in  cutaneous  anreslhesia,  210 ;  in  neuralgia,  37 ; 
in  neuralgia  of  tho  cervico-brachial  nerve,  148 ; 
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ill  neuralgia  of  the  cervico-oocipital  nerve,  181'; 
in  neuralgia  of  the  fifth,  110  ;  In  neuralgia  of  the 
intercostal  nerves,  154  ;  in  neuralgia  of  the  joints, 
191 ;  in  neuralgia  of  the  luralio-abdominal  nerves, 
103 ;  in  neuralgia  of  the  mammary  gland,  IB!) ; 
in  neuralgia  of  the  sciatic  nerve,  172 ;  in  nouritis, 
58:3 ;  in  spasms,  288  ;  in  spasm  of  the  muscles 
Bupplied  by  the  acoessorius,  322. 
Panas,  544. 

Parfesthesia  of  the  gustatory  nerves,  247. 

Paralysis,  380 ,  bibliogrciphv,  386 ;  d^nUion,  387 ; 
pcu/io/jenesis  and  etiuloyy,  38!) ;  classification, 
300 ;  peripheral,  spinal,  and  cerebral  paralyses  of 
conduction,  392 ;  caused  by  wounds,  392 ;  pres- 
sure a  cause,  393 ;  diseases  of  the  nervous  system, 
causes,  3!)4  ;  disturbances  of  the  circulation,  394 ; 
caused  by  lead  poisoning,  396 ;  paralysis  from 
syphilis,  397  ;  catching  cold  a  cause,  398 ;  caused 
by  exhaustion  of  the  nervous  system,  398 ;  reflex 
paralyses,  399  ;  pathology,  401  ;  symptomatology, 
401 ;  hemiplegia,  402  ;  paraplegia,  402 ;  associated 
movements,  403 ;  condition  of  the  antagonists  of 
the  paralyzed  muscles,  405 ;  disturbances  in  the 
sensory  nerves,  405 ;  condition  of  intellectual 
facidties,  407;  vaso-motor  and  trophic  disturb- 
ances, 407  ;  condition  of  skin,  408 ;  change  in 
the  nails,  409 ;  histological  changes  in  paralyzed 
nerves  and  muscles,  411 ;  changes  in  the  nerves, 
412;  changes  in  the  neurilemma,  414;  process  of 
regeneration  of  the  nerves,  415 ;  changes  that 
occur  in  the  muscles,  417  ;  changes  in  the  inter- 
stitial connective  tissue,  418  ;  electrical  examina- 
tion of  the  paralyzed  nerves  and  muscles,  423  ; 
faradic  excitability  of  muscles,  430  ;  galvanic  ex- 
citability of  muscles,  431 ;  course  of  paralysis, 
440  ;  duration,  441 ;  termination,  441 ;  dlagnoais, 
442 ;  spinal  paralysis,  445 ;  cerebral  paralysis, 
447  ;  hysterical  paralysis,  449 ;  diphtheritic  paral- 
ysis, 450 ;  prognosis,  451 ;  treatment,  453. 

Paraplegia  in  pathology  of  paralysis,  402. 

Pathogenesis  of  paralysis,  393. 

Pathologico-anatomical  changes  in  nerves,  a  cause  o£ 

neuralgia,  28. 
Pathology  of  neuralgia,  33;  of  paralysis,  401. 
Patruban,  95,  97,  98,  128,  107,  184. 
Pectoralis  major  and  minor,  paralysis  of,  528. 
Peripheral  organs,  irritations  of,  in  neuralgia,  32. 
Peter,  133,  134,  135. 
Petrini,  167. 

Pfaflers.  baths  of,  in  neuralgia,  93 ;  baths  of,  in  paraly- 
sis, 403. 
Philippeaux,  412,  69B. 
Phosphorus  in  neuralgio,  75,  88. 
Phrenic  nerve,  neuralgia  of,  1.33. 
Piano-forte  jilayers'  spamn,  852. 
Plonibi^res,  baths  of,  in  paralysis,  463. 


I  Plouviez,  178,  183. 

I  Podratzkl,  95,  103. 

I 

Pregnancy,  neuralgia  in,  29. 
i  Pressat,  261. 

Pressure  in  treatment  of  neuralgia  of  the  fifth  nerv'e, 
120. 

Pr<5vost,  241,  261. 

Prognosis.    See  the  different  diseases. 
Prophylaxis  of  cutaneous  auiESthesia,  281 ;  of  neural- 
gia, 71. 

Psychical  disturbances  in  Epasms,  290. 

Psychical  impressions  in  treatment  of  clonic  spasm 

of  the  diaphragm.  338. 
Psychical  symptoms,  concomitant,  in  neuralgia,  57. 
Pfuff,  125. 
Ptarmus,  342. 
Ptosis,  477. 

Pudendo-haimorrhoidalis  nerve,  neuralgia  of,  184. 
Pujol,  99. 

Pulse  in  neuralgia,  38,  50. 

Quinine  in  cephalalgia,  144 ;  in  neuralgia,  30,  75,  £5, 
89 ;  in  neuralgia  of  the  cervico-brachial  nerve, 
151 ;  in  neuralgia  of  the  fifth  nerve,  120,  125 ;  in 
neuralgia  of  the  joints,  196 ;  in  neuritis,  590. 

Raqatz,  baths  of.  in  neuralgia,  93 ;  in  neuralgia  o£ 

the  sciatic  nerve,  183 ;  in  paralysis,  403. 
Ranke,  297. 
Ransomc,  201. 
llauber,  233. 
Recamier,  183. 

Rectus  inferior,  paralysis  of,  478. 
Rectus  internus,  paralysis  of,  478. 
Rectus  superior,  paralysis  of,  477. 
Rchme,  baths  of,  in  paralysis,  403. 
Reid,  409,  417. 

Remak,  79,  81,  181,  182,  235,  292,  296,  297,  309,  310. 

312,  313,  316,  317,  .331,  354,  360,  385,  386,  416,  427, 

4ij5,  508,  547,  577,  585,  587,  590. 
Rcnzi,  242. 

Respiratory  muscles,  spasms  of,  3.35; 
bibliography,  .335. 

Tonic  spasm  of  the  diaphbagm,  335;  symptoma- 
tology, .3.35 ;  dyspnoea  a  symptom,  335 ;  etiology, 
a30 ;  treatment,  336. 

Clonic  spasm  of  the  diaphbagm,  836;  etiology. 
337 ;  prognosis,  838 ;  treatment,  338. 

iNSPinATonT  spasm,  339 ;  different  from  hiccough. 
340  ;  symptomatology,  340  ;  sneezing,  342 ;  phe- 
nomena of,  342;  duration^  342;  attacks  of  yawn- 
ing, 343 ;  spasmodic  coitgh,  343 ;  Jits  of  latighing 
and  crying,  343 ;  pathogenesis  and  etiology,  343 : 
treatment,  344. 

Rhazcs,  IS.  ■ 

llheumatic  cutaneous  onresthcsia,  221. 
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Rheumatic  facial  paralysis,  prognosis  of,  515. 

Rhoiiiboidous,  paralysis  of,  528 ;  spasm  of,  329. 

Riogel,  y(i7. 

Rigler,  2-il. 

Ritchie,  877. 

Robert,  1U7. 

Rokitansky,  5S7,  5!)4. 

Romberg,  44,  m,  'J!),  10.3,  112,  144,  152,  IGO,  164,  1G6, 
167,  183,  186,  204,  226,  235,  241,  242,  250,  260,  261, 
314,  815,  319,  498,  600,  524. 

Rose,  24S, 

Rosoumuellcr,  261. 

Rosenthal,  80,  99,  145,  107,  352,  605. 

Ro.-5or,  160. 

Rossandor,  358. 

Rotteck,  160. 

Roux,  243,  248,  250,  498,  499. 
Bubofacionts  in  neuralgia,  91. 
Rufz,  159. 

Runge,  351,  354,  427. 

Saffbon  plasteb  in  neuralgia  of  the  sciatic  nerve,  18D. 

Salt  in  neuralgia,  92. 

Sander,  236,  498. 

Sappey,  41. 

Savory,  550. 

Schauer,  99. 

Sohiefferdecker,  409. 

SchifiE,  203,  207,  219,  235,  239,  241, 251,  361,  412,  430. 
Schiffer.  394. 
Schlager,  256. 

Schlangenbad,  baths  of,  in  neuralgia,  93  ;  in  paraly- 
sis, 463. 
Schramm,  144,  151. 
Schuh,  44,  95,  100. 
Schultz,  364,  491. 
Schulz,  427. 
Schwalbe,  243. 

Sciatic  nerve,  neuralgia  of,  168 ;  gen- 
eral characters,  168;  etiolujjy,  169;  accidental 
cause.H,  170 ;  neuritis  a  cause,  171 ;  diseases  of 
the  vertcbrJB  a  cause,  171 ;  symptomatolorjy,  171 ; 
Beat  of  pain,  172 ;  general  disturbance  of  the 
health  in  symptomatology,  175  ;  course,  dura- 
tion, terminations,  175 ;  diagn  sis,  176 ;  progno- 
sis, 178 ;  treatment,  178 ;  specific  remedies,  179 ; 
surgical  operation.s,  181. 

Sciatic  nerve,  paralysis  of  the  muscles  supplied  by,  567. 

Scrotal  nerve,  neuralgia  in,  186. 

Section  of  facial  nerve  in  spasm  of  the  facial  muscles, 
314. 

SeeligmUlIer,  170,  188,  241. 

Sense  of  taste  and  the  salivary  Rocrotlon,  behavior  in 

facial  paralysis,  407. 
Sensory  paralysis,  198. 

Sequela;  of  convulsions,  291 ;  of  neuralgia,  58. 


Sorratus  anticns  major  muscle,  paralysis  of,  5?0. 
Sex,  inthienco  of,  in  etiology  of  nourdlgia,  70 ;  in 

etiology  of  neuralgia  of  the  fifth  nerve,  101 ; 

in  etiology  of  neuralgia  of  the  intercostal  nerves, 

153 ;  in  etiology  of  sciatica,  169. 
Se.\ual  periods  of  lite,  neuralgia  in,  25. 
Sharp,  103. 

Shoemakers'  spasm,  352. 

SUoiildor  and  arm,  spasm  of  muscles  of, 

328 ;  bibliography,  328 ;  spasm  of  the  splenius 
capitis,  329  ;  of  the  obliquus  capitis  inferior,  329  ; 
of  the  deep  muscles  of  the  neck,  329;  of  the 
rhomboidei,  329 ;  of  the  levator  anguli  scapulas, 
330  ;  of  the  deltoid,  830 ;  symplomalology,  332 ; 
etiology,  333;  diagnosis,  334;  prognosis,  834; 
treatment,  334. 

Sieveking,  1.35. 

Simpson,  187. 

Sims,  Marion,  188,  190. 

Sinapisms  in  neuralgia,  91. 

Sinclair  Holden,  109. 

Skey,  188. 

Skin,  condition  of,  in  neuralgia,  63. 
Smiths'  spasm,  352. 

Sneezing  a  form  of  respiratory  spasm,  342. 
Snellen,  219,  220. 

Sounds  introduced  into  oesophagus  in  tonic  spasm  of 
the  diaphragm,  339. 

Spasm,  274;  billiography,  274;  different  forms  of 
spasm,  275 ;  definition,  275 ;  tonic  and  clonic 
spasms,  275  ;  cramp,  a  form  of,  277 ;  etiology,  279 ; 
irritation  of  the  muscular  fibres  a  cause,  279 ;  irri- 
tation of  the  peripheral  motor  channels  of  conduc- 
tion a  cause,  279 ;  iiTitation  of  the  conducting 
paths  and  central  apparatus  in  brain  a  cause,  280 ; 
special  convulsive  centre  in  etiology,  281 ;  in- 
creased irritation  and  augmented  excitability  of 
the  centripetal  fibres  a  cause,  282 ;  increase  of  the 
excitability  of  the  reflex  centres  in  the  spinal  cord 
and  brain  a  cause,  282 ;  removal  of  the  activity 
of  those  cerebral  centres  which  inhibit  reflex 
actions  a  cause,  282 ;  mechanical  stimuli  in  etiolo- 
gy, 284 ;  chemical  stimuli,  284 ;  disturbances  of 
circulation,  284 ;  caused  by  venous  hypertemia 
and  stasis,  284 ;  caused  by  alterations  of  the  blood, 
285 ;  predisposition  to  convulsions,  285 ;  symijtom- 
atoloyy,  2S6 ;  mode  of  onset,  287 ;  concomitant 
phenomena  in  symptomatology,  287 ;  motor  dis- 
turbances, 288 ;  sensory  disturbances,  288  ;  va.so- 
motor  and  secretory  disturbances,  289  ;  psychical 
disturbances,  290;  disturbances  of  the  general 
health,  21)0 ;  pressure  points  in  pathology  and 
treatment,  291 ;  prognosis,  293  ;  treatment,  293  ; 
treatment  of  the  general  predispo.sition,  294 ; 
direct  treatment,  295 ;  special  surgical  treatment, 
290. 
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Spasm  of  the  facial  muRcles,  304;  of  the  isolated  i 
facial  muscles,  314 ;  of  the  lingual,  319  ;  milkers' 
spasm,  353 ;  spasm  of  the  muscles  of  the  lower 
extremities,  359 ;  of  the  muscles  of  mastication, 
804  ;  of  the  muscles  supplied  by  the  accessorius, 
320;  of  the  muscles  supplied  by  the  cervical  and 
dorsal  nerves,  328 ;  of  the  muscles  supplied  by  the 
hjiJORlossal,  319 ;  piauoforte  players'  spasm,  352  ; 
spasm  of  the  respiratory  muscles,  335 ;  smiths' 
spasm,  3B2 ;  violin  players'  spasm,  352. 

Spasmodic  cough  in  spasm  of  the  respiratory  muscles,  j 
343. 

Spasmus  inspiratorius,  339. 
Specific  remedies  in  neuralgia,  87. 
Spermatic  nerve,  neuralgia  of,  186. 
Speyer,  302. 

Sphincter  iridis,  paralysis  of,  479. 
Spiess,  2.35. 

Spirit  of  ants  in  cutaneous  ancesthesia,  231. 
Splenius  capitis,  spasm  of,  329. 
Stamni,  241. 
Steiner,  252. 
Steinheim,  3C7. 
Stenson,  284,  394. 

Stich,  240,  248,  250,  251,  300,  371,  37G. 
Stramonium  in  neuralgia  of  the  fifth  nerve,  123, 

124. 
Strieker,  260. 

Btromeyer,  177,  188,  189,  190,  196,  197,  359,  .300. 

Strychnine  in  cutaneous  anajsthesia,  231 ;  in  neu- 
ralgia, 75,  89 ;  in  paralysis,  407 ;  in  spasm  of  the 
facial  muscles.  313  ;  in  writers'  cramp  and  allied 
affections,  358. 

Subcutaneus  colli  inferior,  neuralgia  of,  129. 

Supraclavicular  nerves,  neuralgia  of,  129. 

Supramaxillaris  nerve,  neuralgia  of,  113. 

Supra-orbital  nerve,  neuralgia  of,  31. 

Surgical  treatment  in  tonic  spasm  of  the  musclas 
supplied  by  the  accessorius,  327. 

Swedish  gymnastics  in  pai-alysis,  464. 

Symonds,  John  A..  1-35 

Symptomatology.    See  the  different  diseases. 

Syphilis  a  cause  of  paralysis,  397 ;  a  cause  of  facial 
paralysis,  493 ;  a  cause  of  paralysis  of  the  muscles 
of  the  eye,  471. 

Syphilis,  neuralgia  in,  31. 

Syphilitic  anaesthesia  of  the  cutaneous  nerves,  222 
Syphilitic  gummata  in  the  cerebral  nerves,  602. 

TAiLons'  SPASM,  352. 

Tarasp,  waters  of,  in  neuralgia  of  the  sciatic  nerve, 
178. 

Temperature  of  body  in  neuralgia,  38,  57. 
Tenotomy  in  contractures,  384 ;  in  writers'  spasm  and 

allied  affections,  359. 
Teplitz,  baths  of,  in  lead  paralysis,  558 ;  in  neuralgia, 


I  93 ;  in  neuralgia  of  the  sciatic  nerve,  183 ;  in 
neuritis,  591 ;  in  paralysis,  403. 
Tetany,  300  ;  tlbU  rjrapky,  3 :;6 :  deflnition,  367  ; 
literature,  307;  etiii'jirjy,  307:  cold  a  cause,  308; 
ergotism  a  cause,  308 ;  caused  by  inteutinal  dis- 
eases, 308 ;  at/mptomatologif,  309 ;  motor  symp- 
toms, 370 ;  sensory  symptoms,  371 ;  electrical 
relations,  372;  essential  nature  of  the  disease, 
373 ;  courie,  374  ;  cluritlion  and  termituilion,  375 ; 
pror/nosis,  375 ;  diagiwslH,  375 ;  treatment,  370. 
I  Tiesler,  400. 

I  Tillmanns,  240,  242,  £50,  492. 
Tongue,  abolition  of  taste  in  anterior  halt  of,  from 
anresthesia  of  trigeminus,  241 ;  from  paralysis 
of  the  facial,  242. 
Tongue,  spasm  of,  319. 

Tonic  spasm  of  the  diaphragm,  335  ;  of  the  lids,  314 ; 

of  the  muscles  supplied  by  the  accessorius,  325, 
Tonics  in  treatment  of  spa.sms,  294. 
Toxic  cephalalgia,  140. 
Traube,  47. 

Traumatic  cutaneous  anaesthesia,  220. 
Traumatic  paralysis,  treatment  of,  453. 
Treatment.    See  the  different  disea.ses. 
Trigeminus  nerve,  aniesthesia  of,  223, 
Tripier,  203,  550,  555. 
Trismus,  301. 

Trousseau,  43,  44.  47,  55,  59,  85,  89,  97,  100,  107,  116, 

117,  121,  124, 144,  181,  310,  307,  308,  371,  o72,  374, 
375,  370,  377. 

True  and  false  neuromata,  597. 
Tuppert,  359. 
Tiirck,  47,  50,  212,  231. 

Turkish  baths  in  nem-algia,  78 ;  in  neuralgia  of  the 

sciatic  nerves,  179. 
Turpentine  in  neuralgia,  89,  1)1 ;  in  neuralgia  of  the 
cervico-brachial  nerve,  151 :  in  neuralgia  of  the 
fifth  nerve,  125 ;  in  neuralgia  of  the  sciatic  nerve, 
182 

tTLNAH  Nerve,  paralysis  of,  556. 
UrEemia,  cephalalgia  in,  140. 
Uretliral  nerve,  neuralgia  in,  186. 

Valf.ntink,  417. 

Valerianate  of  zinc  in  neuralgia,  89;  in  spasms,  29S ; 

in  tetany,  377. 
Valette,  335. 

Valleix,  24,  25,  42.  43,  44,  61.  69,  91,  100,  101,  115, 

118,  144,  152,  153,  154,  155.  157,  160.  164,  107, 
169,  173,  170,  179,  ISO.  ISO,  310,  5S4,  5SS. 

Vanzetti,  239,  250. 

Vapor  baths  in  neuralgia,  93 ;  in  spasm  of  the  facial 
muscles,  312. 

Vaso-motor  disturbances  in  cutaneous  nna;sthesia, 
221 ;  in  neuralgia,  50 ;  in  neuralgia  of  the  inter- 
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costal  nerves,  155;  in  neurnlgla  of  the  joints, 

11)3 ;  in  neumlglii  of  the  sciatic  nerve,  17'1 ;  in 

paralysis,  -107  ;  in  spasms,  28!). 
Vesicants  in  neuralgia,  01 ;  in  neiu'algia  of  tlio  oorvico- 

bnvehial  nerve,  151. 
Vigla,  S:i5. 

Violin-players'  spasm,  352. 

Virchow,  5S0,  585,  600. 

VizioU,  242,  251. 

Volkniann,  1S8,  193,  379. 

Vulpian,  110,  412,  -117,  438,  594,  596. 

Wachsmdih,  498,  5UG. 
Wagner,  95,  103,  127,  128. 
Waller,  413,  586. 

Warmbrunn,  baths  of,  in  paralysis,  403. 

Water-cures  in  neuralgia,  92. 

Weatherheacl,  135. 

Weber,  204,  212,  214,  234,  835. 

Wegncr,  55. 

WeU,  297. 

Weiss,  438. 

Wemher,  177,  188,  192, 193,  197,  280,  311. 
Wernich,  247. 
Westphal,  S56,  397,  547. 
Wiedner,  55. 


Wiesbaden,  baths  of,  in  nenralgiii,  93 ;  in  neui-nlgia  of 
the  sciatic  nerve,  183  ■  in  neuritis,  591 ;  in  paral- 
ysis, 403. 

Wiesner,  90,  99,  121,  580. 

Wildbad,  baths  of,  in  lead  pnralyeiB,  558 ;  in  neural- 
gia, 93 ;  in  neuralgia  of  the  sciatic  nerve,  183 ; 
in  neuritis,  591 ;  in  paralysis,  403. 

Wilks,  377. 

Wiutrich,  336. 

Wolferz,  110. 

Wolif,  499. 

Woodbury,  250. 

Woorara  in  spasm  of  the  facial  muscles,  313. 
Wi-itcrs'  crump  and  iillicd  afTcctions, 

345 ;  biblioomphy,  345 ;  history,  346 ;  symptonux- 
iology,  348 ;  spasmodic  disturbances  in  symp- 
tomatology, 349  ;  paralysis  a  symptom,  350  ;  pain 
in  affected  pai-t,  351  ;  course,  ditraiioii,  353 ; 
symptomatohjgy,  353 ;  etloloyy,  353 ;  diagnoaia, 
355 ;  prognosis,  356 ;  treatment,  356. 

Wundt,  595. 

Wyss,  55.  585, 

ZiEMSSEN,  240,  268,  427,  438,  460. 
Zinc  in  neuralgia,  88. 
ZuradeUi,  331,  346,  354,  357. 
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